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The 1 160-Horse Power Gasoline Engine. 








Length, 63 feet dinches. Diameter, 1! feet 9 inches. Displacement, 120 tons. Speed at Surface, 8 knots. Speed Submerged, 7 knots, 


NEW UNITED STATES SUBMARINE TORPEDO BOATS.—|See page 427.) 
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at wulAr Spat ites 
TRANSOCEANIC WIRELESS TELEGRAPHY 
It appea t be pretty generally accepted that 


Marconi has succeeded in sending across the Atlantic 


audible ignal from hi wireless telegraphi« tation 





gland, to Signal Hill, Newfoundland 


a distance of 1,800 miles ro be sure, the Newfound 
land experiment have not been accepted by all 
cientists as conclusive English physicists are pat 
ticularly skeptical Silvanus P. Thompson, although 


iccepting Marconi’s statements, leaves us to infer that 


iccess would not have been so easily attained if the 
er “V" had been transmitted instead of “S Prol 
i if he ha ween correctly quoted, does not be 


e that the possibility of transmitting signals across 
the Atlantic ha i yet been adequately demonstrated 
On the other hand, Mr. Edison accepts the report a 
authentic, and Prof. Bell has cabled his congratulatior 
and has offered his place on the coast of Nova Scotia 
as a place for future experiment 


During the Internativunal Yacht Races of 1899, held 


off Sandy Hook, it was the privilege of a representa 
tive of the SCIENTIFI AMERICA to interview Mr 
Marcon whe it that time va ipe! ending the 
sending of wirels reports of the race to Th New 
York Herald Marconi proved to be a man full 
conscious ft the po iltle of the new telegrapt 
with which hi name has ever been linked ind 
exceedingly conse it nt opinion In response 
to an ingui i m our representative on the future 
i wirele telegraphy i 1 competitor of the 
murine able Marconi stated that he was content to 
york in the mited field then opened up to him by 
! inventior t | belt pre d for an opinion 
1 not ny lief it the po bility it om: 
future tim “ing able to telegraph from one shore 
to the other eit mp I ! ingular modesty 
then receive ne Deen rengthened In no 
ithe ed ta rent ha Marconi hitherto exagger 
ted the 1 t oO hi vestigat n We ire there 
it nea tf ept ti present announcement that 
! } ec ignaling from Europe to America 
If in proot vere ce red of the importance of 
the ocean transemi ion of that first wirele ignal it 
would be ound in the trepidation of the Anglo-Amet 
ican Cable Company and its hasty threat to stop all 
further : I nt it eem that thi company 
ha heer | i monepol for fift yen 1 term 
which ex] in 1904—and that | the provisions of 
it grant it claims that Marconi can be enjoined from 
transmitti i! itia l n Lee 
[t seem ! t. that Marconi had acted hastily 
and probably prematurely n hi determination to 
leav Newfoundl ind seek a place of experiment 
on the mainiatr It el xtremely doubtful whether 
th Ang Ame! in Cable Company could have en 
joined hin fro ontinulin hi experiment ofr 
Courses et rl h depend por the nature of the 
contract ¢ tere nto between the company ind the 
government f Newfoundland but it 1 well-a 
cepted principle the patent law that an inventor 
is entitled to make use of a patented device, provided 
it is for purpose of experiment “Only Had Marconi 
perfected hi yetem to sueh an extent as to place it 
upon a commercial, basi the condition would have 


been far otherwise but certainly for purpose of ex 
periment it ems a if it would have been a difficult 


" ) 


matter to have induced a court of equity to grant an 
inetion which would prevent his carrying on ex 
periments which are being watched with such intense 


interest from the four corner of the earth rhe 


Anglo-American Company does not claim to control 
any patents covering the mechanism employed by Mr. 
Marconi So long as he does not land a cable on 
the coast of Newfoundland, it is a grave question 
whether it would be possible for them to prevent him 
from setting up an instrument in which the vibratory 
impulses are received through the medium of the 
air. We regret that Marconi did not, in the interests 


Scientific American 


of science, firmly maintain his position and resist to 
the utmost the selfish demands of the cable company 
->--o-- 


APPRECIATION OF THE NAVAL NUMBER. 


The warm reception which has been given to our 


special number describing the growth of the United 
States navy since the war with Spain, is another evi 
dence that the deep interest in the United States navy 
which was awakened, or rather re-awakened, during 
our late war is but very little diminish« At the 
close of that struggle the fear was expressed that 
popular interest in naval affairs would pa iway, and 
that the country would return to that attitude of in 


difference, which left the United State rractically 


without a navy for two whole decades of her history 
We are satisfied that the fear wa infounded, for 
the Editor's mail has brought, in the way of que 
tions and criticisms on naval matter ind requests 
for more complete informaiiot many mol communi 
cations than we have found space to print To us tl 


is one among many indications that the people of the 
United States have realized how closely the prosperity 
and security of the country are related to the growth 
and efficiency of its navy 

It has been the aim of this journal to keep in such 
close touch with the Navy Department, and with the 
trend of ideas among the line and staff officers who 
construct and handle its warships, as to be able to 
do full justice to the best features of our naval work 
without falling into the all-too-common error of using 
only superlative terms in speaking of the ships which 


are such an object of pride to all American citizens 


In view of the fact that we have not hesitated to crit 
ise where we thought criticism was due, we are pal! 
ticularly pleased with the many unsolicited letters of 
congratulation which we have receive from high 
officials in the United State navy Spe ing of the 


Naval Number, the present Chief of one of the Naval 


Bureaus writes It is not only intensely interesting 
but is beautifully prepared, and better than all, is cor 
rect while a former Chief of the Bureau of Ord 
nance says You are doing a great work for the navy 


No other paper approaches your literary work on the 
service 
->- >. 
BRIDGES VERSUS TUNNELS 


The decision of the Pennsylvania Railroad to con 


nect it line in New Je ey ind Longe Island with 
one another and with New York by tunnel rather 
than by bridges was natural, and, w had almost 
iid. inevitable There is to-day a growing tendency 
lt all the great centers of population to place the 
mean of transportation underground and this for 
the very good reason that there i no further room 
for them above ground In an earlier da it was 
customary to build rapid trans ysten ind the 
ipproache of trunk railroads in the great cities, on 
elevated tructure but the growing congestion of 
street traffic, vehicular and pedestrian, has brought 
us to a time when the pier ind arches of steel or 
stone iaduct ire no longer a permissible obstruc 
tion, to say nothing of objections on the core of the 


obtrusive ugliness of uch tructures Hence we 
have been driven below ground, and the tunnel, thanks 
to electric lighting and traction, has proved to be 
a cleanly and comfortable ubstitute for the over 
head structure 


ro the engineer, and, indeed, to all of us who are 


attracted by engineering worl of reat daring and 
magnitude, it will ly omething of a disappointment 
that the proposed Hudson River bridge ith its vast 
5,000-foot span and it towel reaching five hundrel 
feet into the air, will not be built: but now that a great 
railroad company like the Pennsylvania ha openly 
declared in favor of tunnel i the best method of 


serving New York with due regard to its own interest 
and the convenience of the city itself, we may take 
it for granted that the Hudson River bridge will 
never be built 


In justice to the proposed bridge, however, a word 





should be poken in ontradiction of he ilar 
impression that a bridge would be a far more costly 
undertaking than tunnel While it is true that the 
proposed two-tunnel scheme shown elsewhere in thi 

ue, will cost far le than the proposed Twenty 


third Street bridge, we must remember that its ca 
pacity will be only one-sixth as great; for in desigr 
ing his bridge Mr. Lindenthal proportioned it for the 
wccommodation of no less than twelve eparate rail 
road tracks, eight on the lower and, if required, four 
on the upper dec} Hence the proper basis of com 
parison would be that of twelve 18-foot tunnels against 
one brides and no doubt the bridge would work out 
in spite of greater real estate cost i costing less 
than the twelve tunnels The bridge, however, being 
exposed to the elements would be more expensive in 
maintenance Moreover, unlike the tunnels, once the 
river was crossed a bridge would involve the erection 
of a vast iaduct and surface station that would 


seriously incumber our already overcrowded streets 
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and to the people of New York is that it will be abso 
lutely unobtrusive 
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ANNUAL REPORT OF THE WORK OF THE OBSER 
VATORY OF PARIS FOR 1900. 

HY “ iEWwYyY DIREC ol ABSTRACTED BY OUR PARIS CORRESPONDENT 

The past year has been an especially busy one for 
the Observatory, as it was necessary to make a proper 
showing at the exposition and to present a visible 
image of the work carried on and the progress ob 
tained by the institution sesides this, a number of 
events have occurred which have brought on new 
series of researches rhe efforts of the director were 
especially engaged in organizing the International! 
Astrophotographic Congress of 1900 This congress 
owing to different circumstances, had an exceptional 
importance It was necessary to assure the definite 
success of the map of the heavens, a work which 
has been in execution for twelve years, also to under 
take one of the great problems of astronomy, the de 
termination of the solar parallax, which it was hoped 
to solve with a precision unobtainable in the past ow 


ry of the planet Eros, which comes 


t j 
to e ¢ 
! i 


so near the earth at certain epochs rhe congress 


wa held at the Observatory from the 19th to the 


6th of July In that short time, owing to the au 
thority of the scientists who took part in it, the work 
has been most fruitful and important decisions were 


made, which will leave a durable trace in the history 
of astronomy Concerning the photographic map of 
the heavens, the main object of discussion was the 
filling up of some of the gaps in the exploration of 
the heavens in certain regions of the southern hemi 
sphere Three of the observatories charged with the 
work of these zones had not been able to carry out 
the work The efforts of the congress to better the 
situation have resulted favorably, and Mr. Thoma, Di 
rector of the Cordoba Observatory (Argentine) prom 
ised his aid on behalf of the government. Again Mr. 
Cooke Director of the Perth Observatory ( West 


s to take a share of the work, as the neces 


Australia) 
sary subsidies have been obtained owing to the ef 
forts of the congress. Lastly, M. Enrique Legrand is 
taking measures to have his government establish a 


special observatory at Montevideo (Uruguay) for this 


work rhe importance of the map of the heavens 
seems to increase continually and it promises seen 
tific results which have not been foreseen, Some late 
researches made by Mr. H. H. Turner, Director of the 
Oxford Observatory, prove that the map, which will 
contain millions of stars, will render result Which 
we have searcely ventured to hope for. Owing to a 


ectangular ruling which is superposed photographi« 
ally upon the map, it is possible to take the positions 


of a multitude of stars with a precision comparable 


with the direct meridian observations Photography 
tl enable us to accomplish a great work which 
would be almost impossible by direct observation 


it would take the united efforts of the astronomers 


of the world for hundreds of years before coming to 
an end 

lo finish the task imposed upon it the Paris con 
gre was obliged to establish an agreement concerning 


the determination of the solar parallax This prob 
lem had been considerably discussed, and some emin 
ent astronomers thought that the time had not yet 
come for its solution It was under this difference of 
opinion that the congress deliberated as to whethe1 
a systematic observation of the planet Eros in different 
parts of the globe should be made to determine the 
parallax The congress appointed a special commis 
sion of ten prominent astronomers to study the 
question, and it was decided to take up the work 
As the observations had to be commenced at once, a 
eri of tables and instructions was quickly pre 
pared and sent out, so as to secure the co-operation of! 
the observatories scattered over the globe and to ren 


der the publication of the results homogeneous and 


precise \s many as 58 observatories engaged them 
elve in the new enterprise, as follows Abbadia 
Algic Athens, Bamberg, Berlin, Besancon, Bordeaux 
Cambridge (Eng.), Cambridge (U. 8.), Cape of Good 


Hope, Catania, Kharkov, Charlottesville, Christiania 
Copenhagen Cordoba Denver Dublin Dusseldorf 
Edinburgh, Evanston, Flagstaff, Florence, Greenwich 
Heidelberg, Helsingfors, Kasan, Konigsberg yden 
Leipzig, Lisbon, Lyons, Madison, Marseilles, Minne 
apol Mt. Hamilton, New York, Nice, Northfield, Ox 
ford, Padua, Palermo, Paris, Potsdam, Pulkovo, Rome, 
San Fernando, Strasburg, Tachkent, Tacubaya, Tera 
mo, Toulouse, Uccle (Belgium), Upsala, Vienna (2 
servatories), Washington, Williams Bay The work 
only commenced in the first part of October, and from 


ob 


that time to the first of January, when complete de 
tails had been obtained from 20 observatories, it was 
found that in spite of the bad weather not a day had 
passed in which the planet was not observed by one 
or other of the prescribed methods This numerous 
series of observations permits of obtaining the paral 
lax with great precision, and these results will be more 


The feature that will, more than any other. com than doubled when the remaining work is finished 
mend t! innel scheme to our municipal authorities g It may be remarked that this international project 
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offers a fine example of the disinterestedness and solid- 
arity of those who collaborated in this work, which in- 
cludes nearly 60 observatories. 

As regards the work at Paris for the year, nearly 
all the resources of the observatory have been de- 
voted to publishing the fourth part of the star cata- 
logue, as it became urgent to render accessible to 
scientists the last part of the numerous observations 
made at Paris up to 1881, which had not been here- 
tofore published in complete form. This great work, 
which has been in execution for twenty years, is 
now nearly finished. Of 430 plates composing the 48 
volumes of the star catalogue, only 30 remain to be 
published Again, an important series of meridian 
observations have been made for the solar parallax 
with three groups of instruments, and thus the exact 
position of 670 stars has been taken, between the 
7th and the 9th magnitude, placed symmetrically on 
each side of the path of Eros at 1 deg. distance, so 
that whatever be the photograph taken of the planet 
with the other instruments, the image of about a dozen 
of these stars will always be found on the plate, and 
serve as locating points Eighteen observatories, in- 
cluding Paris, have undertaken the work of obtaining 
the exact position of these stars, so that it is possible 
to calculate exactly the position of al] the stars photo- 
graphed upon the plates. This work, which is so es- 
sential for the solar parallax, is now completed. 

The exploration of the heavens for the photographic 
star map has been continued under the best conditions 
by Messrs. Prosper and Paul Henry up to the be- 
ginning of October, 1900, and afterward they have 
especially made photographic observations of Eros. 
setween the 3d of October and the 3lst of December, 
367 planetary images have been obtained, based on 
greatly varied exposures, with a view of eliminating 
errors. During all the favorable nights the operations 
have commenced at sundown and continued as long 
Messrs 
Bigourdan and Fayet have been equally active at the 


as the star was 20 degrees above the horizon 


equatorial of the West Tower and have determined 
directly by micrometric measurements the position of 
Eros relative to the neighboring stars. At the East 
Tower, Messrs. Callandreau and Schaumasse have 
made about 44 complete observations in 21 evenings. 
Thus the Observatory of Paris, owing to the ensemble 
of its work, has been able to contribute toward the 
determination of the parallax by a respectable series 
of observations and studies 

This year the publication of the photographic star 
catalogue was commenced and 11 plates containing the 
rectangular co-ordinates of 16,500 stars have been 
printed. As to the photographic map of the heavens, 
the main work, which is to have star-images down to 
the 14th magnitude, we have been less fortunate, and 
its publication has been almost completely stopped, 
mainly from the failure of one of the two heiiographic 
firms. In order to render our publications indepen- 
dent of outside specialists we have studied the process 
and in the future will carry out a part of it at the ob 
servatory and have the rest supervised by our own 
force Messrs. Loewy and Puiseux have used the great 
angle equatorial in the first months of 1900 to pre 
pare the photographs for the exposition and have made 
some large views of the moon Iwo of these, 56 inches 
in diameter, show the moon near the first and last 
quarter, and others are enlargements of interesting 
regions. The photographic atlas of the moon has been 
delayed owing to the presence of other work, and al 
though the 5th part is entirely prepared, it could not 
be issued in 1900 

The list of personal researches shows that the act 
ivity of the astronomers has not diminished during the 
last year The special reports show the details of the 
progress made in the different branches of work 
Among others may be mentioned the two expeditions 
of Messrs. Bigourdan and Hamy, who were sent to 
Spain te observe the last total eclipse of the sun 

The new arrangement of the Meridian Circle which 
is established in the grounds of the observatory is of 
great interest. By this means M. Renan is enabled to 
obtain the variations of the instrumental azimuth with 
great exactness This element, which is so essential 
and so difficult to determine in all astronomical estab 
ve determined at all hours of the 


lishments, can now 
day independently of the agitation of the atmospheric 
layers which se parate the eyepiece from the objective 
A tube 102 feet long and 30 inches in diameter is now 
used to unite the two, and the arrangement thus re 
embles a_ telescope The tube is surrounded by a 
two-inch felt covering, and now gives an almost com 
plete protection from the movements of the air caused 


by the great variations of temperature throughout the 


day Measurements are now made with much greater 
precision than before, and all astronomers who have 
seen it consider it a great improvement, 


+ o> 


The use of separate cars for children having whoop- 


ing cough is being advocated in France, where a change 


of climate is the usual remedy for this disease, and 


consequently there is much travel among children. 
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THE HEAVENS IN JANUARY, 1902. 
BY HENRY NORRIS RUSSELL, PH.D. 

Though the planets which illuminated the autumn 
skies so brightly are now, all but Venus, lost to view, 
their absence is fully made up by the appearance of the 
brilliant winter constellations. At our accustomed hour 
of 9 P. M., in the middle of this month, Orion is al 
most due south, about half way up to the zenith. He 
may be instantly recognized by the familiar “belt,” 
with the bright stars Betelgeuse above and Rigel be- 
low. The line of the belt, extended upward to the 
right, points toward the ruddy Aldebaran and the Plei- 
ades. Extended downward for about the same distance 
it reaches Sirius, which is about four times as bright 
as any other star in sight. An irregular cross of stars 
below it, containing a couple of bright ones, also be- 
longs to the constellation of Canis Major. 

Higher than Sirius, and some distance to the left, 
is Procyon, and still higher are the twin stars Castor 
and Pollux, with the rest of Gemini. Auriga, directly 
overhead, is marked by Capella, next to Sirius the 
brightes* star visible. In the east the sickle of Leo has 
just risen. Between it and Gemini is a little cloud of 
light—the famous cluster Praesepe—which marks the 
position of Cancer; and the head of Hydra is rising far- 
ther south. Below Orion lie the small constellations 
Lepus and Columba, and on the right is the extensive 
but inconspicuous Eridanus 

This classic river is represented by a stream of faint 
stars, starting near Rigel and running first westward, 
then southeastward, and then toward the southwest, 
till it sinks out of sight. It ends in a star—Achernar— 
almost as bright as Rigel, which is only visible from 
points south of the latitude of Savannah. 

Cetus, which is almost equally extensive, occupies 
the southwest Aries is marked by a little triangle 
of stars west of the zenith. Perseus and Cassiopeia lie 
in the Milky Way northwest of Auriga. Cygnus, below 
them, has partly set. Andromeda lies below Perseus 
and to the left of Cassiopeia, and Pegasus is still lower, 
its “great square” standing on one corner. 

The Little Bear hangs by his tail from the pole-star, 
inclosed by the coils of the Dragon, while the Great 
Bear stands upright upon his tail (the dipper-handle) 
in an equally uncomfortable position. 

THE PLANETS. 

Mercury is very close to the sun at the first of the 
year, passing behind him on the night of the Ist, and 
becoming an evening star. Though he appears so near 
the sun, or, rather, though he wouid so appear if we 
could see him, he is actually farther away behind him 
than usual. After this he approaches both the sun and 
the earth, and by the last week of January he should 
be easily seen just after dark, low in the southwest, 
as he sets about an hour and a half later than the 
sun. He is unusually bright, so that the present oppor- 
tunity for seeing him is decidedly favorable... On the 
evening of the 23d he is in conjunction with Mars, 
Their distance is less than the moon's diameter, but one 
will have to look sharp to see Mars at all in the strong 
twilight He will be directly above the much brighter 
Mercury. On the 31st, Mercury and Venus come into 
conjunction, They are quite far apart, but the oppor 
tunity to compare the appearance of the two innermost 
planets of our system will be interesting 

Venus is also evening star in Aquarius, moving but 
slowly among the stars, and being steadily overtaken 
by the sun. On the Ist she remains in sight for over 
three hours and a half after sunset, but by the 31st 
this interval is reduced to a little over two hours, On 
the evening of the 9th she attains her greatest bril- 
liancy, casting a distant shadow, and being easily vis 
ible in the daytime if one knows exactly where to look 
for her. 

Since both Mercury and Venus reach a maximum of 
brilliancy during the month, it seems an appropriate 
time to discuss briefly the causes of their change of 
brightness. The brightness of a given planet, as seen 
from the earth, depends 

ist. On its distance from the sun, For the nearer it 
is to the sun, the more light it will receive, and so be 
able to reflect to us. 

2d. On its distance from the earth. 
it is to us, the larger, and consequently the brighter, it 


For the nearer 


will appear 

3d. On the phase of the planet, as seen telescopically 
from the earth. For if the planet appears as a half 
moon, it will send us but half the light that its whole 
disk would; and, in fact, less than half, since the vis- 
ible part is lighted more obliquely, and in consequence 
less brightly, by the sun This effect will evidently 
be much more marked when the planet appears as a 
crescent, 

The orbit of Venus is so nearly circular that the ef 
fect of the changes in her distance from the sun may be 
neglected. The other two causes act in opposite di 
rections. When Venus is farthest from us, behind the 
sun, her whole disk is illuminated, but her apparent 
diameter is so small that she is relatively faint. As she 
approaches us, the gain in brightness due to her greater 
nearness more than balances the loss due to phase, and 
this continues to be the case till after the time when 
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she appears as a half-moon. But as her crescent nar 
rows, the decrease of light becomes more rapid than 
the increase, and she begins to grow fainter. The 
point where the two effects balance, and the net gain in 
brightness changes to a net loss, is reached when the 
width of the crescent is a little more than half her 
radius, that is, when a little more than one-quarte: 
of her apparent area is illuminated. This is the case 
on the 9th instant. After this, as Venus comes more 
nearly between us and the sun, the narrowing of her 
crescent rapidly cuts down her light. On January %) 
the width of her crescent is but one-sixth of her radius, 
and though her diameter is nearly half as much again 
as on the 9th, she is but half as bright as she was then. 

In the case of Mercury, the increase due to his ap 
proach to us and the decrease due to phase nearly bal 
ance one another all the way from superior conjunc 
tion (the full phase) to the greatest elongation (the 
half-moon). After this the phase gets the best of it, 
and his brightness decreases. 

This simple relation is actually much modified by 
the results of his changing distance from the sun, since 
he receives more than twice as much light when nearest 
the sun as he does when most remote. In consequence, 
the maxima of Mercury’s brightness usually oceur near 
the times when he is nearest the sun, while the minima 
invariably happen when he is between us and the sun, 
and appears as a narrow crescent. The combination of 
the two effects also causes Mercury's brightness to vary 
quite irregularly, sometimes increasing or decreasing 
rapidly, and again remaining nearly constant for some 
time. The maximum of his brightness, which occurs 
about the end of this month, is due mainly to his near 
ness to the sun. His phase is a little more than the 
half. 

Mars is an evening star, but is so near the sun that he 
is hard to see, though he may be picked up at his con- 
junction with Mercury on the 23d. 

Jupiter is too near the sun to be seen. On the 15th 
he is in conjunction with him, and becomes a morning 
star. 

Saturn is also in conjunction with the sun—on the 
9th—and is invisible. Uranus is in Scorpio, rising at 
about 5 A. M., and Neptune is in Gemini, wel! observ- 
able in the evening. 

THE MOON, 

Last quarter occurs on the morning of the ist, new 
moon on the afternoon of the 9th, first quarter on the 
night of the 16th, full moon on the afternoon of the 
23d, and last quarter again on the morning of the 31st 
The moon is nearest us on the 20th, and farthest away 
on the 4th. She passes Uranus on the morning of the 
7th, Saturn, Jupiter and Mercury on the 9th (all being 
too near the sun to be seen), Mars on the morning of 
the 11th, Venus on the night of the 12th, and Neptune 
on the morning of the 21st. 

ee i el 7 
Steamship Driven by Liquid Fue, 

The Shell Transport and Trading Company of Lon 
don has one of its steamships plying between England 
and Borneo driven entirely by means of liquid fuel 
This company has established a chain ef stations be 
tween London, China, and Japan, via Marseilles, where 
their steamers can replenish their supply of liquid 
petroleum, The first station for this purpose in the 
English Channel has been recently opened at Dover 
while the company contemplates founding similar 
stations at Havre and Liverpool, The company 
states, as the result of its experiments, that a ves- 
sel of 3,500 tons driven by liquid fuel requires only 
three firemen, whereas a crew of 18 or 20 firemen is 
necessary if coal is utilized. The whole of the fur 
naces throughout a watch are attended by one man, 
the feeding being automatic The calorific power of 
the fuel is said to be from 60 to a 100 per cent higher 
than ordinary coal, while the space required for stor 
age is about one-half. The fuel is residual from crude 
petroleum, is non-explosive, and is of the consistency 
of thin treacle Another’ salient characteristic ol 
liquid fuel is the cleanliness of the ship, since there 
is practically no smoke, and absolutely no grit or dust 

>-+e-<+ 
To Our Subscribers. 

With the present issue, the Scientiric AMERICAN 
closes the fifty-sixth year of its existence, In this 
long period of time it has chronicled the scientific 
progress of the times and the important discoveries 
and inventions, and the history of the latter half of 
the nineteenth century can be better written from its 
pages than from any other source. Many subscriptions 
expire with the present issue, and our subscribers are 
urged, therefore, to renew’ their subscriptions 
promptly, in order that the paper may be received 
without interruption, as an expired subscription will 
not be continued after this issue Those who are 
not subscribers to the Suprrement would do well to 
include this issue in their new subscription, and thus 
derive the benefit of the reduced combined rates Ali 
those who desire to keep abreast of the times should 
subscribe to the Screntivic AMERICAN With the 
January number the name of the Screntiric AMERICAN 
Buripine Eprrion will be changed to the Sorentivi 
AMERICAN BuiLoing MONTHLY. 











A PENDULUM PROPELLER 
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th irt of ‘ b ) mplified 
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i ilmost | t propulsion and 
teering lt tl ca there 1 conse 
quentl omettl gk tot tate rhe art 
f nature oncentrate n ingle 
line fa n be partly 
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tall of some vimming animals must 
posst ufficient area to act on the 
ter. and to avoid losing power! rhi 
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oscillate he ommunicate lateral a 
as eternward velocity o the water, but a 
juent stroke always take ip a good deal of lat 
ergy given te he Water by‘ 1 previous 
with real prope this « ponding latera 
is led From these and other deductior 
Mi ha mad oth experimentally and 
maticaily, he has ber ible to construct al ipp 
for propelling teert ind maneuverin na 
vessel The evice or ! vl h prope it 
ing and maneuvering are al ffected by nt 
rudder who hea formed a i hatt and me 
i i tube fix per marty ipproximatel 
an osclilatory iriving haft It ji onnected 
upper ena throug t prin or pring to i 
ind man le ‘ © that the yacillat 
the driving haft and the consequent pre ure 
water ” the ree ating ruadet Luise t te 
movement n i to those of th tail of a f 
compounded ! itior rout the ix! 
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il i by a Vv propeller rhe upper na 
of the rudd ! rmed a i hat i n 
nect by nt | ng it ente! 
in th x i haft vith a steer 
I ind I ‘ ift w hose pper 
nad i ont ted te I er ink to p 
ve ; t} rot f tl t ring ind man 
euvering haft t own axi il both 
lirectiol o a put inde! stress | 
th { ‘ wat ‘ th rudder-blade 
when it ‘ thereby to limit 
h oscillation rhe iider-blade is prefer 
bly laminated 80 a t mpart to it elasticity 
which | fou to ine ise its efficiency 
The rudder-head, instead of extending up 
ward beyond the oscillati riving shaft and 
having a sprit or sprul ecured to its upper 
oscilla nd, tert ite it the driving haft 
ind is connected with a vertical shaft having a 
tional ixi by means of a universal joint 
whose center is in the axis of the driving shaft 
The upper end of the haft ha fixed to it a 
disk or whee 1 (see diagram), which is con 
? ted by radial helical steel springs c 


with a ring, AB, which is mounted on and kept 


down to : means of catches rhe 


support by 
ring, B, can be turned by means of a worm, D 
driven by bevel wheel } The connection be 
tween the wheel and the ring enables the posi 
tion of the vertical shaft to be altered as re 
quired by turning the ring by means of the 
worm, the turning power being transmitted by 
the springs The oscillation of the tube with 
the rudder-blade is similar to that of a pendu 
lum, its speed varying gradually from zero 
when most to one side of the vessel, through a 


maximum when vertical, to zero when most 


tate irtificiall 


‘i ! 


and an 


eniou 
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the other ide of the vessel, and vice versa 


vessel is moving straight ahead 
blade 
springs and the 
directly fore and aft 
farthest a-starboard to being most 
» di 


that when the 


position of the may, under the 
action of the 


ally from being when 
thest a-port and 


inclined to a directly fore and aft position (in one 


SHOWING SHAFT. 


rection or the other, according to the directior 


motion of the tube) when the tube is vertical ) 
the pring are then at their greatest tension and ! 
cumulated a certain amount of energy, which 
turn the blade to it directly fore-and-aft posi 


luring the remainder of its semi-oscillation about 


hee 


} | 
Dee as a ae ae | F tt nn 
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DIAGRAM OF TOP OF STEERING HEAD 


xis of the shaft Experiments indicate that the 


der-blade 1 not make an angle greater that 


legres with a directly fore-and-aft position when 


tube is vertical The amplitude of oscillation of 


80 


the 


combined 


water, vary gradu 


far 





PROPELLER DRIVING ASTERN. 


1 of 
that 
lave 

re 
tior 


the 


rud 


1 45 


the 


the 


tube may be 80 degrees. By turning the shaft, by mean 


of the ring, A, through angles up to 90 degrees, in 


VOGT’S PENDULUM PROPELLER, SHOWING BALL-AND-SOCKET 
JOINT AND STEERING MECHANISM. 


one 
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or the other direction, the vessel can be turned to port 
or to starboard, as desired, since the rudder-blade will 
be more perpendicular to its direction of motion, and 
will consequently act more forcibly on the water when 
moving in one-half oscillation than in the next, while 
by turning the shaft through 180 degrees the motion 
The desired oscillation 


of the vessel can be reversed 


n be imparted to the shaft by any 


uitable means, for example, an arm 
projecting therefrom may be jointed to 
the piston rod of an oscillatory steam 
cylinder. Instead of steel springs such 
as described, pneumatic cylinders or 
cushions may be employed. 

Mr. Vogt has made important ex 
periments, beginning in the autumn 
of 1900, with a screw boat 20 feet long, 
5 feet broad, draft of 2 feet and a dis- 
placement of about 1% tons The 
petroleum engine had an indicated ef 
fective horse power of 1.7 at 300 revo 
transmitted to the 


lutions Power i 


old propeller shaft by means of bevel 
geal so that the revolutions of the 
engine are reduced from 300 to 120 
By means of a crank and connecting 
rod these revolutions are transmitted 
to the rocking shaft of the pendulum 
propeller, making 120 double swings, 
corresponding to the 300 revolutions 
of the motor rhe experiments showed 
high efficiency and it was found that 
the driving thrust of the pendulum 
propeller was greater than the screw 
propeller, and that the maneuvering 
ability was greater than attainable by 


twit crews and helm together, on account of the 


length between the propeller and the center 


‘ urning of the ship The R 


have « 
better for the 


issians 


cided to see if the pendulum propeller is 


surpose of ramming than the screw-propeller, and 
their government has ordered a launch furnished with 
1 pendulum propeller, but it is not believed that the 


conditions are favorable, because the engine power 


l great in proportion to the ize of the boat Ihe 


illustrations which we have reproduced, showing the 


in various positions, were especially made 





ScienvTiric AMERICAN by lifting the boat with 
a crane, and it is only fair to state that the boat is an 
originally fitted with a propeller. Mr, Vogt ha 
bought the hull of an old Danish gunboat of 100 tons 
displacement \ pendulum propeller 7 feet long mak 
ing two double swings per second, corresponding with 
two revolutions of the engine per second, will be pro 
vided This will give the vessel a speed of 7.8 knots 
and require 40 effective horse power This would give 
the ship the same speed as 50 or 53 horse power with 
crew propellers, but a 50 horse power screw engin¢e 
might weigh less Mr. Vogt considers that a steam 
turbine in connection with proper gear might solve the 
difficulty of weights, and until this difficulty with the 
solved, the pendulum propeller will be lim 


ited to sailing ships Mr. Vogt thinks if some clever 


American could solve the problem of the engine, the 


propeller itself would be very much superior to the 


3C1 


W propeller in every respect 

>>. 
IRRIGATION Socrery’s Prorest The Executive 
Committee of the southern California section of 
the National Irrigation Association has formu 
lated a telegram of protest which has been sent 
to President Roosevelt rhe telegram calls the 
President's attention to a report sent out from 
Washington that he would recommend to Con 
gress action for the reclamation of the arid 
lands which will have the effect of intrusting 
to the States, instead of the igents of the Fed 
eral Government, the 


vstematic development 


of the plans for irrigation works The com 


mittee represents that such a policy would be 


it serious error and a death blow to the National 


rrigation movement, and to an era of home 
building on the public domain 
The telegram also calls the President’s at 


tention to | 
the National 
Which it is said 


is letter of November 16, 1900, to 


Irrigation Congress at Chicago 


erystallized the sentiment 

dominating that convention, that the reclama- 

tion of the arid lands must be kept absolutely 

within the control of the national government 
~--+-e-e 

according to a re- 


Electric pickling of iron 


cent patent, is accomplished by using an elec 


trolyte consisting of acid and alkaline or 
alkaline-earthy salts An example of such an 
electrolyte consists of 1,000 pounds of common 
water 100 pounds of hydrochloric acid, 5 
pounds of sulphuric, 5 pounds of hydrofluoric, 
potash A 


bath lined with lead is used, and the iron cor 


and 15 pounds of caustic soda or 


cleaned forms the cathode, the 


anode consisting of platinum, lead or carbon. 


steel to be 
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THE SLABY-ARCO PORTABLE FIELD EQUIPMENT FOR 
WIRELESS TELEGRAPHY. 
BY A. FREDERICK COLLINS, 
wireless telegraphy, just 
direction of utilizing 
high 


The trend of 
seems to be in the 
kites 


thought in 
at present, 
masts or an 


balloons and instead of the 


tenne heretofore employed Tesla expects to use 
small hydrogen bags to obtain the proper elevation 
in the forthcoming experiments at his Long Island 
station, and Marconi intends equipping his system 


at Cape Race with balloons of the same nature 

Striking results are 
by Dr 
Germany, 


reported to have been achieved 
d’Arco, of 
their 


Slaby and his collaborator, Count 


with a portable system of own in 


vention, the description, drawings and photographs of 
fortunate enough to 


Slaby 


which I have been 


obtain through the kindness of Dr 
and the General Electric Company, of Ber 
iin. The system these physicists have de- 


veloped has received a tremendous im 


petus by the success of the inventors on 


occasion of an audience recently granted 
them by the German Emperor, when 
they received simultaneously two mes 
sages sent from different points In this 


particular instance one of the transmit 
ters was located at a distance of seven 
miles and the other two and one-half 
from the dual receiver where the exhibi 
tion took place And this wonderful ac Me 


complishment has been the result of only 


five years of labor, for it was on the 


11th of May, 1897, when the crucial tests of Mr. Mar 
coni’s then new wirele system were being made in 
England, that the Italian inventor was assisted by 
Prof. Slaby, who saw and believed in the ultimate 
useful future of spark telegraphy To-day both he 
and Marconi are the inventors of improvement 
of the highest type, and these improvements are 
for the greater part specifically for the purpose 


of enabling messages to be sent and received by 


vicinity at 
this 


operators in the same 
Prof 


multiple 


a number of 


one and the same _ time Slaby terms 


wireless telegraphy 
this 


selectiven¢ 
Marconi 


method of 


and Mr means to 


designates his 


Figil , 
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Early Diagram of Transmitter. Fig. 2. 


end under the caption of syntonic wireless telegraph) 

rhe apparatus of Slaby-Arco, while in the direct 
line of preceding systems wherein the spark of dis 
ruptive discharge of an induction coil radiates the 
waves, varies materially in detail from all others by 
virtue of the absolutely novel theory these workers 


have evolved and advanced con 


cerning the action of the wire 
less” or electric waves 

In the Screntiru AMERICAN 
under date of March 9, 1901, 
there was published a very com 
plete report of Prof. Slaby and 
Co.int d'Arco’s work along these 
lines, and unfolded the results of 
iheir progress up to that time, 


namely, the resultant action on 


and relations of the electri 


waves and the antenn# or verti 


cal receiving and transmitting 


wires, and giving as the mechan- 


ical anaiogue of the stationary 


waves thus set up a vibrating 


steel wire. Since these phenom 


ena have already been described, 


I will simply refer the reader to 
the paper mentioned for the fun 
damental principles’ involved, 
and take up the thread of the im 
provements made by the inven 
tors since that time 

It will be 
their older methods occasionally, 
the value of 
f the for 
now been re 


text, 


necessary to refer to 


in order to elucidate 


the new, since many < 
mer difficulties have 
moved, as the following 
photographs fur 


Allg Elek 


drawings, and 


nished by the meine 





reury Interrupter, 


PORTABLE APPARATUS FOR WIRELESS TELEGRAPHY 


Transmitter and Receiver. 


1. Storage Battery. 
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tricitits-Gesellschaft (General Electric Company) of 
Berlin will show. 

In the older description referred to, Slaby made 
use of a transmitter (Fig. 1), the antenna or vertical 


wire of which was connected to an induction coil, 2. 


All waves of a predetermined length would emanate 
this being the point of 


from the end of the wire, 7, 
the greatest amplitude, 
as shown by the dotted 
waves of 
length 
would find their great-‘ 
est amplitude in the in- 
duction or choking coil, 


and 
other 


lines, 
every 


2, and are thus not 
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tions upon which the whole scheme is based are sub- 
stantially correct, is that the rod may be used intact. 
Such an arrangement is shown in Fig. 2. A is the 
transmitting station and B the receiving station. The 
coil, 1, at A is an adjustable inductance, and by vary- 
ing its length through the point, 2, the length of the 
antenna, electrically, may be given a suitable value 
which corresponds to the wave length 
of that produced by the induction 
Now it will be seen that a lightning rod 
of any height may be made to conform 
electrically with the requirements of th« 
wave-producing without me 
chanically altering its height 

The inductance coil, 3, 


coll. 


apparatus 


and the capacity, 
and by varying 
their values a wave length emitted by the 
modified or changed 
with the wave 
length represented by the vertical wire, 6. 

If the B-1, is ad 
justed to the wave length of the trans 
mitting antenna, A-6, the periods of os 


4, are also adjustable, 


coil, 5, may be so 
as to correspond exactly 


receiving antenna, 


cillation in each are equal and a tuned 
system is the 
a Ruhmkorff 
centrifugal 

which a 


result In this apparatus 
coil, 5, is with a 
interrupter, by 


front of the dis 


used 
mercury 


steeper wave 








find their 


will be 


radiate into free space, but 


earth by the 
antenna, 1, the 


permitted to 
down to the wire, 4 It 


that the 


way 


observed coil, 2, the re 


turning wire, 4, and the earth, 5, complete a circuit 
Dr. Lodge, of England, has shown that while such 
an arrangement forms a very persistent oscillator 


of the emitter it is very poor indeed 


tut this is not 


waves, as an 
One of the great 
fact that 
was in the form 


its only drawback 
Slaby 
even though it 
could be employed to re 


advantages of the receiver was the 


any vertical wire 


of a lightning rod 


ceive the waves; but the real value of this 
was lost, as the coil and parallel wire in 
‘ 
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Fig. 3. 


transmitting were necessary, besides the obvious ob 


jection involved in elevating the coil 


In the new form of the appliance the inventors use 


as a transmitting antenna the one by which the 
messages are received; and another feature which is 
of the utmost importance, assuming that the deduc 





2. Induction Coil. 3. Inductance Coils, 


A NEW SYSTEM OF PORTABLE WIRELESS TELEGRAPHY, 


Slaby Receiver for Ships, 








Reproduction of Dr. Slaby’s Sketch. 


4. Microphone Receiver, 


The re 
ceiving device usually consists of a Morse 
printing 
it is preferred to the ordinary sounder, 


ruptive discharge is secured 


register, for on the Continent 


probably for three reasons: (1) 
often 


It is more easily ad- 


justed; (2) it is desirabie to have a record; 


and (3) 
than by 


wireless messages are more easily read by 


sight sound, for the number of transmitted 


words per minute is rarely more than 12 
tapper 


The relay, coherer, and sounder are con- 


to the ter 


and 6 


nected 
minals, 5 
Here again the 
adjustable induct 











Fig. 4.—Slaby’s Microphone Receiver. 


ance coils and 7, serve te obtain a tuned or synto 


nized system corresponding to that of the transmitting 


station, | The coherer, 4, and the method of con 
necting it to the accessory apparatus is shown in the 
figure 

In one of the half-tones is shown a complete send 


ing and receiving apparatus for 


a Single station of the portable 


type It portable 


(to the left) con- 


consists of a 


storage battery 


nected with an inclosed Ruhm 
korff coil with key also inclosed 
and attached, the knob allowed 
to project in the photograph, 
three variable inductance coils, 
one box kite, one bird kite, co- 
herer, receiver telephones and 


windlass. Fig. 3 represents di 
agrammatically the 
In this 


apparatus. 
effort is 
system, al 


form no great 


made to tune the 
though the inductance coils are 
for this purpose, but it is in 
tended for field military 
work and for places where there 
is little 
System or 


and 
possibility of another 
other interference, 
One of the greatest obstacles to 
the successful transmission of 
during the 
early British-Boer 
war was the heavy accouterments 
instruments 


wireless messages 


part of the 


accompanying the 


sent there by the Marconi Wire 
less Company of London. Masts 
of 100 or even 80 feet in height 


too cumbersome to | 


facility 


are much 
transported with the 


necessary in such all-important 
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t t! I themsel ve were from another and distant station and releasing the THE PENNSYLVANIA-LONG ISLAND CONNECTING 
nna his height, tl vhol key opening the circuit before transmitting a message. RAILROAD TUNNELS 
ul prehist igna of the rhis is done to prevent the powerful radiations so rhe very topographical location which has rendered 
A tut n thei te r closely to hand from welding the particles together New York city one of the greatest seaports in the 
| i Sla \ 0 irranged to overcome and rendering the coherer worthless as a receiver for world has brought with it no end of trouble to the 
t xperience earned so dearly very feeble waves When the electric waves from a citizens who live within its borders While the 
is polr distant transmitter are sent out the conductor cord, confluence of the Hudson River with the East River 
| t t oll (Fig and 4) i 10 (Figs and 4), receives the impulses and carries and the long stretch of shore line which extends be 
quipped i inte ipter of the usual them to the microphone coherer, 1, when the high tween the exits of the Harlem River have provided the 
| | t | i kewise of the ordinary resistance is instantly lowered and now permits the most magnificent line of wharfage in the world, it 
haracter ‘ pet ontradistinction to tho passage of the weak battery current to flow through has brought about in the course of years one of the 
prima nding is shown in Fig the coherer and also the telephone receiver, 16, for most difficult and complicated transportation problems 
i } the I nd 4 represents the secondary the period the waves are received, and the character on earth, a problem which is demanding a solution 
\ i ’ } park-gap; 1, the inter istic sounds of cohesion are heard through the varia with increasing emphasi is the years go by With 
pte the ndenser of tl coll; 6, the Morse tion of the electric current Dots and dashes are the exception of the New York Central Railroad with 
key and torage batt One terminal of distinguished by the length of time the cohesion exists its one terminal station (which, by the way, is already 
th econd ) eads to the earth at @, and from or the variation of the current In the half-tone the quite inadequate to the demands upon it) at the 
he cond min 1 conductor leads to the windlass telephone receiver takes the form of a pair of watch center of Manhattan Island, there is none of the grea! 
)*, wher t nected to the flexible metallic cord case or pony receivers connected by a flexible metal trunk lines of the United States that has its terminal 
in turn being attached to the box-kite, 11 rhe spring such as telephone operators wear during work within the metropolis ro anyone who is conversant 
ippa u I ts of what Prof. Slaby terms a ing hours with the history of passenger transportation, it must 
microphone f iver Ly this designation he dis rhe tuning of this receiver is accomplished by means have been evident for many years past that it wa 
he etwe tw lase of receiver namely of the inductance coll, 12 (Fig. 4), which is in tune only a question of time when not merely the great rail 
) those wi yuire ipping to decohere the with the receiving wire, 10 This coil is in shunt and road but the local trolley lines and the uburban 
irticl f tal and those which are termed is in tune with the emitted waves of the opposite sta road would be called upon to make connection of 
in this country self-restoring o elf-righting; that is tion transmitter by the self-inductance, 11, and by the some kind with Manhattan Island, and land their 
tt that in t case of a the low resistance pro condenser, 13, grounded at 14, the capacity of which passengers directly in the heart of the city itself 
duced | he lor he electric waves will so re may be varied until the most suitable value is obtained The obstacle, of course, has been the great cost and 
main until the normally high resistance is restored by the handle, 15 rhe sensitiveness of a microphone supposed difficulty of making this connection As far 
ome pl cal mean ind in b where the restoring coherer is much greater than that of a permanent as the East River is concerned, it necessitates bridges 
properthe are elf-contained, and the normally high coherer with the exception of the most carefully ad of at least 1,500 feet clear span or tunnels of great 
I tance | netantly assumed the moment of cessa justed silver coherer, and for this reason it lends itself length, considerable depth and presumably somewhat 
NEW YORK ¥ 
° R 
wy ‘ = 
: : : BROOKLYN. : 
pot tp MM me >>, LAST RIVER » 
t ; 
INNE i 
° yr ‘ Ww =a 
©) 
Oo 
NEW YORK 
S ~ , q Nw y S sea a — 
: : : ‘ > ~ z 
: P : ‘ ; . : ; A N 1 ‘ 
HUDSON . * ~ |HUNTERS Ay 
POINT YVi/ps 
ae RIVER \ Wik 
Ny A 
= ) Sev Aim aM ¥- 
PLAN AND PROFILE OF THE PROPOSED PENNSYLVANIA-LONG ISLAND CENTRAL STATION AND CONNECTING TUNNELS 
tion of the wave Carbon | esse th property to the purpose of long-distance transmission; but since heavy gradients The East River is already spanned 
likewise steel and on, and so it is that the imperfect the maximum resistivity and minimum conductivity of by one completed and one half-completed bridge; but 
electrical contact discovered by Hughes in 1882, and microphone coherer are no. widely divergent, the neither of these is designed or adapted to trunk line 
which furnish is with the modern telephone trans current from the battery, 6, is insufficient to operate railroau service Several years ago the Long Island 
mitter, now pila i= ex lingly inte ting part in a relay, and therefore will not answer where a printed Railroad commenced the construction of a bridge at 
Wireless telegraphy the form the coherer, first copy is desired Blackwell's Island, but the work never progressed be 
made by Bran! of P in 1890 Later Popoff used rhe transmitter and the receiving apparatus utilize yond the foundations Also, some twenty years ago 
& microphone-coherer or a elf-restoring coherer in the same flexible cord as the receiving or emitting wire an abortive attempt was made to drive a tunnel from 
which he mix filis with carbon granules and this angular antenna leads to the kite Slaby em- Jersey City to Manhattan beneath the Hudson River, 
The self-righting coherer for army and field telegraphy ploys various forms of kites for elevating the antenna; but although some 3,000 feet was completed, the work 
ha 2 distinct advantage over those which requir the American Blue Hill box-kite having a large sus was ultimately abandoned 
tapping, inasmucl it does away with a vast amount taining surface is used in case of light winds; for The alternative problem of bridging the North 
of complicated and more or less delicate apparatus stronger winds the box-kite is equipped with a much River was rendered such a stupendous one by the 
again, the words can be received as rapidly as the smaller surface With winds so light that these kites requirements of the War Office that no pier should be 
operator can se! he improvement claimed by Slaby cannot be used a special form of German kite having placed between the government pierhead lines, thus 
is that in hi oherer of the microphone type a com the shape of a bird is recommended 'f there is no necessitating a span of at least 3,000 feet, that no 
bination of steel and aluminium is used, either in the wind at all, small hydrogen balloons are provided hav actual work has been done on such a structure It 1s 
form of grains or of ill ich as are used in tele ing a capacity of one cubic meter The weight of now about ten years since Gustave Lindenthal, who is 
phone transmitte: In Fig and 4, 1 represents one station complete, including transmitters, batteries, to be the new Commissioner of Bridges, formulated 
the teel aluminium coherer shows the cross sec receivers, auxiliary is 30 kilogrammes, plans for a great suspension bridge of 3,000 feet clear 


tion of the aluminium disks, and between them are 
placed the hardened steel balls Atmospheric dis 
turbances and electric waves emitted from lightning 
are avoided by placing the coherer in shunt to the 
wave system, 10 and 11 (Fig. 4), and not directly in 
series with it The complete receiver is shown in 
Fig. 4 

The electromotive force actuating the telephone re 
ceiver consists of one dry cell, 6, <c ily (Fig. 4) and this © 


is connected in series with the double-pole switch, 7, 


and the choking coil, 8 By means of the key. 9, the 


current may be made or broken, the closing 


ye cireuit when 


operator 


listening to a message transmitted 


apparatus, etc. 


and the greatest distance intelligible signals can be 


transmitted is 20 kilometers 





Through the generosity of Mrs. Joseph M. White, of 
New York city, the AMERICAN for the year 
1902 will be sent to the fire engine and hook and ladder 
companies of New York city. Mrs. White 
the habit of donating the paper for a number of years 


ScrentTIFIK 


has been in 


in this manner, her object being as far as possible to 
provide reading matter of an educational and sugges 
the often 


upon to risk their own lives to save those of others 


tive character for men who are so called 


span, which was designed to carry eight railroad 
tracks on the lower deck, and, if tra‘ic should demand 
it, four more tracks on an upper deck. The great cost 


of this structure, coupled with the even greater cost of 


the necessary terminal works, has stood in the way of 
its prosecution. Another suspension bridge was de- 
signed to cross the North River at 59th Street, but 


this also has never progressed beyond the paper stage 


After the acquisition of the Long Island Railroad 
by the Pennsylvania Railroad there was a revival of 
the rumors that the trunk lines, which have their ter 
mini in Jersey City, were contemplating joint action 


in the construction of a _ bridge This time the 
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Pennsylvania Railroad was mentioned as the chief 
mover in the project but it seems that the failure 
of the other roads to come to an agreement as to 
the proper distribution of the expense of construction 
has led this corporation to abandon the idea of a 
bridge, and turn its attention to the connection of 
the Pennsylvania and Long Island Railroads with 
each other and with New York by a system of under 
ground tunnels 

The accompanying plan and profile of the proposed 
tunnels is drawn from plans filed in the County Clerk's 
office by the Pennsylvania-New York Extension Rail 
way Company, which has been authorized to build 
and operate the tunnel rhe line of the tunnel, as 
hown in the plans, commences at the State line in the 
cehter of the Hudson River As it approaches the 
Manhattan shore the two tunnels, each of which will be 
1S feet in diameter, diverge until they are opposite the 
centers of 3ist and 32d Streets. They extend with an 
easy rising grade of less than 1.5 per cent to about the 
middle of the block between Eighth and Ninth Avenues 
where the line is level for about 1,500 feet, the sur 
face of the tracks being about 45 feet below the 
surface of the street From just beyond Seventh 
Avenue, the line falls again on an easy grade to a 
point between Fourth and Lexington Avenues, wher: 


the track will be about 60 feet below the surface 


From this point to the Kast River the grade increases 
to about 1.5 per cent, the lowest level being near th: 
New York side, 85 feet below mean high water and 
about 30 feet below the deepest level of the river bot 
tom. From this point the ascent is by an easy grade of 


from about 0.5 per cent to 1 per cent, until the 


tracks come to the surface at Thompson Avenue, about 


l miles from the East River 


rhe great central tation with its underground 
yard” (if that term may be used in this case) will 
cover more than four large city blocks It will in 
clude all the space between Tenth and Bighth Ave 
nues and 3ist and 33d Streets, and between Eighth 
Street 


and Seventh Avenues and $list and 33d 


the easterly end of the 


It will also include a portion o 
block bounded by Eighth and Ninth Avenues and 32d 
and 33d Streets Easterly from the central station 
a third track and tunnel will be added, the thre 
tracks extending below 31st, 32d and 33d Streets, until 
First Avenue is reached, where they will swing to the 
north through 30 degrees, and will converge, meetir 
near the Long Island terminals. From this point the 
tracks will be carried in a single tunnel, finally reach 
ing the surface at Thompson Avenue 

rhe construction of the tunnels is not expected to 
present any unusual difficulties where they extend 
below Manhattan Island and the East River, the driv 
ing having to be done largely through rock or firm 
material. Beneath the Hudson River, however, where 
the tunnels, according to the plans filed with the 
County Clerk, will descend to a depth of 90 feet below 
mean high water, the line will have to be carried 
through a soft material, which does not present the 
proper consistency for preserving the tunnel in true 
vertical and lateral alignment, especially under the 
heavy traffic which the tunnels are expected to carry 
Of course, firmer materia! could be secured by tunnel 
ing at a lower depth, but this would entail the great 
disadvantage of steeper grades, with their attendant 
disadvantages in operating the road To meet this 
Mr. Charles M. Jacobs, the chief engineer 


of the company, has designed a special system of con 


difficulty 


struction, in which the tunnel consists of a combined 
tube and bridge, having. great transverse vertical 
strength, while the load of the combined structure is 
borne by piers, which are carried down by the caisson 
system through the underlying silt until firm hardpan 
or rock bottom is reached By using this system of 
construction it is possible to build the tunnels through 
looser material at a higher elevation, and the grades 
to Jersey City and New York are kept down to the 
desired maximum for economical operation 

The great central station will contain twenty-five 
tracks, access to which will be gained by a broad 
causeway which will be reached from the street sur 
face by easy grades at either end of it This cause 
way will extend across and above the tracks, and easy 
stairways will lead from the causeway to the plat 
forms 

In the operation of this system electric traction 
will, of course, be employed for all trains, and inci 
dentally it may be stated that the confidence with 
which the Pennsylvania Railroad system is contem 
plating the use of electric motors for bringing trains 
into its terminal station, should act as a spur to the 
New York Central and New Haven systems in adopting 
the same method between Mott Haven and the Grand 
Central Station If such power is feasible for one 
system, it is certainly so for the other The ventila 
tion of the tunnels will be secured by the passage of 
the trains, which will act with piston-like effect, keep 
f the air in continual circulation Re 
onferred on New York by the 


ing the body « 


garding the advantages 
enterprise of the Pennsylvania and Long Island Rail 
roads, it is scarcely possible to say too much. Not 
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only will passengers be brought from any part of the 
United States without change of cars direct into New 
York, but the fact that the new tunnels will cross be 
neath all the north and south lines of the tunnel! in 
Manhattan, including the new Rapid Transit tunnel, 
insures that travelers will be provided with most ex 
cellent facilities for getting quickly from the trunk 
lines to the immediate street or section of the city 
which is their destination 

At a later date we hope to publish full plans both 
of the terminal and tunnel construction, 

_ ‘ 2+o+e . 

NEW SUBMARINES FOR THE UNITED STATES NAVY 

The acceptance by the United States navy of the 
submarine torpedo boat Holland,” and the deter- 
mination of the government to build half a dozen 
new boats of the same type of somewhat enlarged 
dimensions, marked the successful culmination of a 
long series of trials and disappointments which had 
attended the efforts of the inventor, Mr. Holland, to 
produce a successful submarine vessel The “Hol 
land which was the first really successful boat con 
structed on the inventor's principles, is the sixth 
experimental craft which he has built His first 
attempt was made in 1871 with a small vessel 3 
feet by 2! feet in cross section and 14% feet in 
length This was followed by a larger craft, built in 
1897, which was 31 feet in length by 6 feet in diam 
eter It was driven by a 15-horse power engine and 
carried a crew of two men In this vessel we see 
the first attempt to discharge high explosives, the 
Zalinski gun being fitted for the purpose of throwing 
dynamite shells Then followed another craft 16% 
feet long which met with various mishaps. The fourth 
boat, 40 feet in length and about 8 feet in diameter 
was destined to bring Mr. Holland’s invention more 
prominently into notice than any of his previous craft; 
and it was used in experimental tests which gave 
valuable data for future work 

On March 38, 18938 
struction of a submarine of the Holland type, and the 


Congress authorized the con 
contract for the hull and machinery was let for $150 
000 Although the contract for the “Plunger,” as she 
is called, was signed in 1895, the vessel is still uncom 
pleted She is in some respects a considerable de 
parture from the Holland type, being very much larger 
(85 feet over all) and having a submerged displace- 
ment of 165 tons For surface navigation she was 
to be provided with a triple-screw engine, and when 
submerged the vessel was to be driven by a single 
electric motor Subsequent changes, however, have 
been made in these plans, and we understand that 
when the vessel is finally completed, she will conform 
generally to the standard Holland type 

The sixth Holland submarine, which was built at 
Elizabethport, N. J., is 53 
length, 10 feet in diameter and has 
When on 


is driven by a single-screw, Otto gaso 


the Crescent Shipyard 


feet 11 inches ir 


a displacement of 74 tons when submerged 
the surface sh 
line engine of 45 horse power, at a speed of 8 knots an 
hour When submerged, she is driven by an electric 
motor of 50 horse power! Her armament consists of 
a torpedo tube which lies approximately on the longi 
tudinal axis of the vessel and a dynamite gun which 
is upwardly inclined and is intended for the discharge 
of high-explosive shells when the vessel is at the 
surface. The “Holland” was first placed in commis- 
sion October 12, 1900 So far, she has been used 
mainly for training purposes, and in experimental 
tests by the Holland Company Useful data has been 
gathered from her which will be incorporated in 
future vessels. On June 7, 1900, Congress authorized 
the construction of six more submarines of the Hol 
land type. Of these two, to be known as the “Gram- 
pus” and the “Pike,” are being constructed by the 
Union Iron Works, San Francisco, Cal., and the other 
Moccasin,” 


four, known as the “Adder “Porpoise’ 
and “Shark,” are building at the Crescent Shipyard. 
On the front page of this issue will be found a 
sectional view, showing the new type of Holland boats 
as they will appear when submerged. The side being 
broken away, it is possible to see very clearly the 
method of constructing the boat and the arrangement 
of the various parts of her machinery and fighting 
equipment The dimensions are as follows: Length 
diameter, 11 feet 9 inches; 
The motive power 


over all, 63 feet 4 inches 
displacement, submerged, 120 tons 
of a 160-horse power single-screw, four-cyl- 





consi 
inder, Otto gasoline engine, which is capable of giving 
the craft a speed of 8 knots on the surface, and a 70- 
horse power electric motor, which gives the vessel a 
The hull 
is circular in cross section and is divided by two 


speed of 7 knots when awash or gubmerged 
watertight bulkheads into three separate compert 
ments. There is also a thorough subdivision of the 
bottom, and every precaution is taken to localize any 
injury to the hull which might threaten the buoyancy 
In the forward compartment is a torpedo tube for the 
discharge of 45-centimeter Whitehead torpedoes. The 
tube is placed with its muzzle in the nose of the craft 
and its axis inclined somewhat to the longitudinal 
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axis of the vessel. The muzzle of the torped« tube ts 
closed by a watertight door, which can be lifted from 
within for the discharge of torpedoes. In the same 
forward compartment are a series of air flasks, a gaso- 
line tank of 850 gallons capacity, a compensation tank 
which will be filled with a sufficient amount cf water 
to compensate for the loss of weight due to the dis 
charge of the torpedo, and one of the trimming tanks 
The central compartment contains in its double bot 
tom the main ballast tanks and a circular compensat 
ing tank which will be noticed in our engraving be- 
Above the double 
bottom and below the axis of the vessel are located 


tween the two sets of batteries 
the storage batteries. These are charged by the gaso- 
line engine running the electric motor as a dynamo 
when the vessel is at the surface. Above the storage 
batteries are carried the torpedoes, which are 45 centl 
meters in diameter by 11 feet 8&8 inches in length; 
and in the same compartment are a series of alr flasks, 
in which air at 2,000 pounds to the square inch pres 
sure is stored for the purpose of keeping pure the liv 
ing spaces of the crew In the rear compartment is 
the four-cylinder gasoline engine, which is rated at 
from 160 to 190 actual horse power, at from 820 to 
890 revolutions per minute. Its net weight ia 1,500 
pounds, Its length over all is 9 feet 7 inches, and its 
total height above the crank-shaft center is 5 feet 6 
inches In these engines, which have given great 
satisfaction in the first Holland boat, the distribution 
of the cranks and the timing of the valves and igniters 
are so arranged that the operations in the four cyl 
so that while one is on the expan 
sion stroke the other three are on the suction, com 


inders alternate; 


pression and exhaust strokes respectively By this 
arrangement the engine is perfectly balanced and 
vibration is reduced to a minimum The fuel con 
sumption of the first engine proved from measurement 
to be 0.88 of a pound of gasoline, of 0.74 specific 
gravity (Baumé acale) 

In the construction of the vessels care has been 
taken that all portions of the exterior of the bull 
shall be free from projection of a kind that might be 
entangled by ropes or other obstacles when submerged, 
The lines of the vessels have been designed so that 
there shall be a minimum of resistance when they are 
running at the surface. The radius of action at the 
surface is about 400 knots, and the storage batteries 
have sufficient capacity for a speed of 7 knots on a 
four hours’ submerged run Gearing is provided for 
driving the propeller direct from the gasoline engine or 
connecting the engine to the main motor, accommoda 
tions being effected by means of suitable clutches, The 
submersion of the vessel is achieved by means of 
ballast tanks and a pair of horizontal driving rudders 
at the stern. For keeping her submerged at desired 
depths, use is made of the trimming and ballast tanks 
above described, and it is claimed that the control in 
this respect is very satisfactory. The air supply and 
ventilation are secured by means of compressed air 
stored in the tanks referred to, while the gasoline 
vapors from the engines and, indeed, all noxious gases 
are carefully excluded by suitable devices, while safety 
valves are provided to prevent the pressure in the ves- 
sel from exceeding that of the atmosphere. Provision 
is also made for automatic control of the rudders; 
for the purpose of preventing the vessel fm taking 
excessive angles when diving, or coming to the sur 
face, and also for keeping the boat submerged at the 
desired depth 

In spite of the difficulties attending the whole prob- 
lem of submarine navigation, it is generally admitted 
that the Holland boat has come as near to mastering 
them as any craft of the type that has been built. Just 
what the French have done we do not know with any 
degree of accuracy, but they appear to have made sume 
successful long-distance trips without detection, al- 
though this is nothing more than the Holland type 
We understand that 
a trip of several hundred miles down the Atlantic 
Although its fight 


is claimed to be capable of doing 


coast is shortly to be undertaken 
ing powers can only be determined in actual war, it 
is agreed among naval experts that the submarine wil] 
have a decided valne as forming part of a system of 
harbor defense. Certain it is that a fleet of them would 
have the effect of causing a blockading fleet to retire 
at night-time much further from the mouth of a har 
bor than it would were no such machine as the sub 
marine known to exist 
~— +o 
The Current Supplement, 

The current SuprpLeMeNT, No. 1356, has a number of 
articles of unusual interest “Discoveries in Meso- 
potamia,” by Dr. Friedrich Delitzsch, is accompanied 
by most attractive engravings “Missing Links” Its 
a lecture delivered by Prof. Thomas H,. Montgomery 
and is especially reported for the Scrextivric Ament 
CAN SUPPLEMENT “Revent Experiments with Sound 
Signals” is by J. M. Bacon. It is a most valuable 
paper. “Nicaragua or Panama” is by a former Chief- 
Engineer of the Panama Canal, Mr. Philippe Bunau- 
Varilla, 
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THE COMBINED THIRD AND TRACTION RAIL SYSTEM 
OF HAULAGE, 


rh wcompanying illustration shows a plant of 
Morgat ystem in operation at the works of the 
Donohoe Coke Company, of Greensburg, Pa Many 
plants of thi ystem are now in successful opera 
m in various parts of the United States, demon- 
trating it sdaptabilit to the va 
rious ynditio of mine haulage 
he Donohoe work referred to, 
he ocomotive 1 hauling out of a 
Irift opening, and a considerable 
portion of the track is outside of 
the mine It is getting out a large 
output on a 4 per cent grade against 
the load At the Sarah mine of 
the Pitteburg Coa Company at 
Doula Statior Pa the locomo 
tive i hauling the loads up a 10 
per cent grade The third rail 
arr »o0 volts pressure; 200 feet 
of thi third rail is outside of the 
mit md elay was experienced 
from th heavy snow and sleet 
orms of last winter and spring 
At the Murphysboro mine of the 
Lig Muddy Coal & Iron Company, 
of St. Louls, the locomotives are 
hauling heavy trips of care on 


grades both against and in favor 


of the load thus demonstrating 
the capability of the locomotive to 
afely bring loads down heavy 
grades as well as its power to haul up such grades 


rhe capability of the system to work successfully on 


ry sharp curves and on light rails is well illus 


troted at the Minglewood mine of the Massillon Coal 


Vining Company of Massillon, Ohio, there being 
many sharp curves in the 7,000 feet of motor road 
and the rails weighing but 16 pounds per yard 


In this system the electric current to supply the 


motor and the traction to drive the locomotive along 


the track are furnished by a single third rail. The 


third rail consists of heavy iron bars, perforated at 


regular intervals throughout their entire length, and 


made into a continuous rail by means of fish-plates 





DIAGRAM OF GOBRON-BRILLIE CARBURETER 


much after the manner of regular track rails. This 


continucus rail is inclosed in a specially prepared 


wood casing, which serves the double purpose of in 


Sulating the rail and men and animals 


This 
center of the regular track 


protecting 


from the current complete third rail is laid 5 


inches off the thus giv 
ing room for the animals to work, so there need be 


no interruption to the working of the mir while 


the plant being installed 


The locomotive consists of a P 
steel frame mounted 


Into 


substantial 
on suitable track wheels 
this steel frame are mounted two 
steel sprocket or traction wheel 

which are driven by an electri 


motor contained in the body of 


the locomotive by means of suit 


able gearing The sprocket or 


traction wheels, which 
the third rail 


purpose of 


engage 
serve the double 
driving the locomo 
tive along the track and taking 
up the electric current from the 
third rail to feed the electric mo 
tor, the track 
as the return conductor 


being used 
The lo 


tomotives of this system now in 


rails 





operation are of 30, 60 and 120 
The company is 
prepared to build locomotives of 
this type up to 240 horse power 
or larger if desired " = 


horse power 
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ALCOHOL AUTOMOBILES AT THE PARIS ALCOHOL 
EXHIBITION. 
I. THE GOBRON-BRILLIE. 
BY OUR PARI® CORRESPONDENT 
The Paris Alcohol Exposition, held under the aus- 
Minister of Agriculture, has 
The Grand Palais presented the unique 


proved a 


pices of the 
great success. 





COMBINED THIRD AND TRACTION RAIL SYSTEM OF HAULAGE. 


sight of a great variety of apparatus, all of which 


accomplish widely varying results. 


fixed 


used alcohol to 


collection of motors, 
at the 


stands o1 


At one end was a large 


them at work, and other were the 


either in the 


many of 


1utomobiles going through 


their evolutions around the race-track in the center. 
The 


was preceded by a series of official tests, which 


Then came the lighting and heating appliances 
show 
took account of the consumption of alcohol and gen- 


eral performance, and afforded valuable data on the 
of the 


when it is considered that the industrial ap 


subject The progress alcohol motor is sur 


prising 
plication of alcohol dates only a few years back In 


1894-5 it came into use for lighting in Germany At 
the first Criterium of alcohol automobiles held at 
Paris in 1899 only 4 vehicles were entered, and but 


The 
Paris Exposition showed scarcely anything but 
Dietrich 
however, 


one covered the distance Paris-Chantilly 


a Koerting fixed motor and a De 


automobile Last year’s Criterium, 


brought out no less than 40 automobiles, and 
without diffi 


most of them made Paris-Rouen 


culty Then came the automobile show of last 


winter, at which several machines were on ex 


hibition The present show has a great num 
built by the 


these machines 


automobiles 
Most of 


of alcohol and gasoline in equal 


ber of alcohol 


leading Paris firms 
use a mixture 
parts 

Among the most characteristic and original 
systems is that of the Gobron-Brillié Company. 
M. Brillié is recognized as one of the pioneers 
in alcohol work and was one of the few to be 
represented in the preceding show The car- 
lesigned on the atomizer 
that a 


gasoline in 


bureter is principle, 


and so disposed definite quantity of 


liquid (alcohol and equal parts) 


. . 
is atomized at a time in the presence of a 


determined volume of air The carbureted gas drawn 


into the cylinder thus remains constant in quality 


under varying conditions of speed, et The arrange 


ment of the carbureter is shown in the diagram 


The main distributing wheel carries on its periphery 
a series of pockets of a determined capacity As the 


wheel revolves these become filled with the liquid 
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and are successively brought before the orifice on 
the left, which communicates with the atomizer nozzle 
and with an air-pipe above. The atomizing action is 
brought about by the suction in the large pipe, L, be- 
low, and the liquid is vaporized and mixed with the 
air in a definite proportion. It is found that for a 
(corresponding to a cylinder- 
car- 


constant volume of air 


ful) a constant volume of 
bureting liquid is needed A 
portion of 1.05 to 1.10 in 10,000 by 


well for 


pro- 


volume answers equally 
gasolines of different specific grav- 
ity and also for the 50 per cent 


mixture of alcohol and gasoline 
usually employed in the alcohol mo- 
tors. In the case of pure alcohol 
this proportion gives a slightly less 
power The distributing wheel is 
made to advance by a ratchet whose 
teeth equal the number of pockets. 
The pawl 
which is operated from an eccentric 


ratchet is pushed by a 


on the motor shaft through the in 


> 


termediary of the regulator, R 
This latter device is ingenious and 
simple, and serves to give different 
speeds to the motor. The eccentric 
gives the lever a back-and-forward 
movement to the right and left, 
and this oscillation is transmitted 
to a weight, 9, held in place by the 
spring, 11. The weight carries a 
pin, 10, which is held by the spring 


against the right-hand side of an opening in the lever. 


The weight is loose on the shaft, upon which it is 
given a slight reciprocating movement. The lever 
has a trip, 6, whose vertical arm rests against the 


pin, while the horizontal arm may strike against the 
point, 7, of the upper lever, 
ing rod for the ratchet. If 
tends to exceed that which is regulated in advance by 
the tension of the spring, 11, the weight, owing to its 
is displaced to the left and the pin pushes 
The 
point, 7, of the 
ratchet out of until the 
The spring is regulated 


which carries the driv- 
the speed of the motor 


momentum 


the vertical arm of the trip lower arm, 6, is 


thus lifted and escapes the lever, 


and this throws the action 
motor comes back to speed 
by a hand lever which gives speed variations between 


200 and 1,400 revolutions per minute. 























SECTIONS THROUGH GOBRON-BRILLT): MOTOR. 


remembered that the aspi'ation is pro- 


and to carry this out properly 


It will be 
duced in the pipe, L, 
it is necessary to regulate the admission of air at the 
extremity of the tube to correspond to different speeds. 
cap with openings which is 
This is not to modify 
the carburetion, but simply to change the air-draught 
for the atomizer. To provide 
for the of air the car- 
bureter must either be open at 
the top or connected above with 
The motor, 


For this the tube has ; 


operated by the same lever 


escape 


the main reservoir. 
shown in section, has two cyl- 
inders and two pairs of pistons, 
taking place be- 
tween the two pistons 


the explosion 


We expect to show some of the 
other forms of the French aico- 
hol vehicles and carbureters in 
a later issue , 

oe 

The new plant of the Gruson 
Works at Eddystone, Pa., 
was put into operation on Octo- 
ber 21 
the Gruson coast defense turrets 


Iron 
The works will produce 


which are at made at 
the Krupp Germany, 
although the manufacture of all 
Kinds of heavy castings will be 
engaged in, 


present 
works in 





ed 


te 


‘O- 


on 


to- 
ice 
ts 

at 
ly, 
all 





DECEMBER 28, I901 


METHOD OF LIGHTING THE GREAT WATER TANK AT 
THE NOUVEAU CIRQUE, PARIS. 

The Nouveau Cirque is the only place of amusement 
in Paris where it is possible to present nautical spec- 
tacles, and, since its organization by M. Zoller in 1886, 
it seemed to have exhausted pretty much everything 
capable of interesting the public in this order of 
amusement until a couple of years ago. At this period, 
M. Houcke, the director, found a subject, which, al- 
though not new, served as a pretext for a very inter- 
esting stage setting, and in which M. Mercier, the 
skillful engineer of the house, was obliged to display all 
his knowledge of both hydraulics and electricity, It 
was a question of exhibiting to the spectators a fish- 
man, or rather a diver, who remained under water as 
if he were at home in that element 

Good divers are not very rare. Those are considered 
very good who remain under water for two minutes, 
but some have been known to remain for five. 

Respiration, physiologically speaking, does not con- 
sist solely in motions of inspiration and expiration of 
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utes playing cards with a companion who came to 
visit him, and pretending to partake of a breakfast 
brought to him by a young woman, who also was 
amphibious. A hundred or more large sized carp 
that swam about the group dispelled all suspicion as to 
any trickery. In order that these fish might remain 
“en scene,” and not conceal themselves in the nooks 
and corners of the structure, the tank had to be sur- 
rounded by panels of open-work metal which they 
were unable to surmount. In the day time, they were 
kept in a sort of fish pond which communicated with 
the tank through a narrow aperture. At first, it was 
necessary to use nets to drive them from their pond 
and make them re-enter it, but, after a few representa- 
tions, these actors got used to the “boards,” and made 
their exit and entrance of their own accord. 

In order to render it possible for the divers to re- 
main at the bottom of the tank, which was 8 feet in 
depth, they were weighted with pieces of lead, from 
which they freed themselves when the moment arrived 
to regain the surface 
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candles each, concealed in 18 boxes that rested upon 
the circumference of the tank, and were covered @€x- 
ternally with movable painted canvases that were 
changed at the desired moment so as to form a decora 
tion in harmony with the ballet scenes represented be- 
fore the submersion of the stage. At the moment at 
which this operation was performed, the dancers ar- 
ranged themselves upon the top of the railing sur- 
rounding the ring, and the boxes floated upon the 
water. The latter were ballasted in such a way that 
the lamps which they contained came very near the 
surface. They were connected with each other electric- 
ally, and the current was led to the circuit by a flexible 
cable that a plug permitted of branching at the de- 
sired moment upon the general distribution of the 
establishment. The interior of each box was provided 
with reflectors that sent all the light to the bottom, 
which was white. This latter was covered with rub- 
ber cloth cemented to the floor and provided with aper- 
tures for allowing the water to pass at the moment 
of the immersicn. In order to light the center, 40 
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the sides and diaphragm, for that is the mechanical 
side of the question merely. There is also a chemical 
side which is no less important, and which consists in 
the exchange that is effected between the oxygen’ and 


carbonic acid of the blood corpuscles that inundate 


the pulmonary surface. 

Professional divers are iwn to the surface at the 
end of a time fixed in advance for each of them, and 
which is watched by thei ompanions, chronometer or 
sand-glass. in hand Three-minute sand-glasses are 


quite frequent, while five-minute ones are very rare. 
Before submerging himself, the diver takes deep in- 
spirations of air for about ten minutes, the object of 
which is to store up oxygen, not in the air cells of the 


lungs, but in the blood corpuscles. In this way there 
is obtained a special respiratory capacity of the blood 

The diver Benett vho appeared at the Nouveau 
Cirque, remained 5 minute and 27 seconds under 
water on one occasiol Such a feat is very rare, how 
ever, and Benett wa ot allowed to perform it before 
the public lest it might prove fatal to him He re 


mained at the bottom of the tank for about three min 


In order that the spectators might not lose any- 
thing of what was going on, it became necessary to 
find a method of rendering luminous the mass of 184,- 
800 gallons of water in which the divers maneuvered. 
This was not as easy a matter as might be thought. 

At first. the idea suggested itself to install are pro- 
jectors under the water; but, since the light thus ob- 
tained would have been localized in the zone of propa 
gation of the pencil emanating from the lens, and the 
effect would have been bad, recourse was had to a very 
large number of luminous centers given by incan 
descent lamps distributed around as well as in the 
middle of the tank. Care was taken not to submerge 
them. on account of the difficulty of maintaining an in 
sulation under such conditions, especially in a movable 
material of which the place was changed every eve 
ning. They were therefore placed as near the surface 
as possible. Under such circumstances, the light was 
very intense, and was distributed in a homogeneous 
manner throughout the entire mass, and the spectator 
could not see whence it emanated The electric in 
stallation comprised 250 incandescent lamps of 32 


lamps were arranged on an inverted cone of metal 
suspended in such a manner as to graze the water, 
by means of a cable starting from the loft above the 
stage and leading the electric current. The effect ob- 
tained was very curious. The water seemed to be- 
come luminous of itself, as if it were phosphorescent, 
and the spectator lost no detail of what was going on 
in the tank. At the end of the representation, at the 
moment of the apotheosis, an arc lamp of 30 amperes 
was lighted at a height of 33 feet. This was concealed 
by a translucent fabric forming a sort of umbrella 
mounted upon a jointed frame that permitted of its 
being closed when it was not in use. Its proportions 
were so calculated that the luminous rays could not 
directly reach the spectator, who was thus immersed 
in a diffused light, while the surface of the tank and 
the jets of water were brilliantly illuminated. There 
was thus obtained a revolving jet that fell from the 
covering of the are lamp, 3% wheat-sheaf jets that 
started from decorative motives that floated upon the 
water, and 20 jets that flowed from shells held by the 
dancers seated around the tank, 








430 





= ~- a 


a5 Department= 


a > 
LS — 


e1O™ 














A New Patent-Selling Scheme, 


More than once we have had occasion to call atten 


tion to the numerous traps skillfully laid for the un 


wary inventor by promoters and brokers whose osten 


ible business it is to assist him in selling his patent 


rights, but whose actual purpose it is to fleece him to 
his last dollar, if possible An inventor who has been 
once shorn is not apt to be caught a second time; the 
lesson has been too dearly paid for. But since not 
every inventor takes out two patents, it will not be 


out of place briefly to refer to one of the most recent 


chemes for inducing an inventor to part with his 


money 
name and address have been 


The inventor whose 


published in the Official Gagette, together with a pic 
ture of his device, and a copy of his allowed claims, 
York firm of “designing, con- 


polite letter in 


will receive from a New 
structing and consulting engineers” a 
something like the device in 


which it is stated that 


question is wanted in Europe. Contrary to the usual 
practice, the firm admits with refreshing candor that 
it has no facilities for disposing of the article itself 
Nevertheless 
patent on a commission basis 

With 
giving as full a 


it is willing to undertake the sale of the 
This tempting offer is 
results pardonable 


not without its eagerness 


the inventor replies description of 
his invention as he can, and an account of its merits 
as he sees them. Then comes a comparatively harm 
less letter from the firm of brokers, holding out a most 
alluring bait to the inventor. The firm has read the 
inventor's communication “with interest.” It believes 
that the device could be developed in certain foreign 
offers its services in selling 
countries it truthfully 
that the 


partly at the 


countries, and graciously 


patents in those confesses 


frankness disposal of the 
effected 


firm is generous. For a certain com 


with disarming 


patents must be inventor's ex 


pense. But the 
mission to be paid on sales actually made, it-magnani 


mousiy undertakes to share with the inventor part 


of the expense incurred in taking out European pat 


ents Hew much the firm is willing to contribute 


toward the cost of the patents is stated in terms the 
liberality of which must seem to the inventor above 


The 
maining sum 


inventor is requested to pay the re 
After 


how can he 


reproach 


a display of such touching gen 


erosity refuse? His invention is undoubt 


valuable His doubts, if he ever had any, hav: 
Why the offer to share 


eign patents if the invention were 


edly 
vanished the expense of for 
worthless? 

Curiously enough the countries stipulated by the 
firm are those in which patent fees are low and those 
people are considerate 
alike, that 


drawn up If the offer to share 


in which the languages the 


enough to speak are 80 exactly only one 
pecification need be 
the patent examined, it will be 


found that the share 


expense is critically 


which the inventor is required 


to pay not only meets the actual expenses but leaves 


a liberal profit to the firm. We have called attention 
to.this scheme for the reason that it has been so 
cunningly devised that an inventor unpractised in 


the ways of promoters will surely be ensnared, and 


for the reuson that we have received a great number 


of letters from inventors upon this matter we feel it 
our duty to explain the system in all its workings 
scheme is the fact 
S. patent 


void and the 


The worst feature of the whole 


that because of the prior publication of the U 
the foreign patents so secured will be 


money spent in securing them might with better ad 


vantage be used in lighting the fire 
8 ee - 
Working of Patent Acts, 
Prof. R. H 


discusses the 


rhurston in a recent number of Science 


patent laws of countries in a 


both 


various 


manner which is interesting and instructive 


Probably no single influence, says Prof. Thurston, has 
had more to do with the advancement of the industrial 
with the resultant 
Acts. They 


legislation on 


interests of the United States and 
prosperity of the nation than the Patent 
were fundamental elements of primary 
and Hamilton and 


the organization of the government 


other of those early statesmen to whom so much is 
due initiated a patent system as a first and most effect 
ive instrument in the development of manufactures in 
a country previously deprived of industries 
through the repressive legislation of the mother coun- 
try. The patent system of the United States became 
a model for the world 
least steadily 


those 


and, very slowly, but none the 
other nations, one by one, took up its 
The United States promptly 
lead, as great in its fleld as has become, 
meantime, that industrial education. 
During late years, the patent system of Great Britain, 
formerly exceedingly crude, costly to the inventor and 


most distinctive methods, 
secured a 
of Germany in 


Scientific American 


the nation, and in all ways unsatisfactory to those who 
were unselfishly and honestly interested in the advance- 
ment of British trade, has been greatly modernized and 
liberalized; but it has not, even yet, been made fairly 
comparable with that of the United States. 

An important commission, appointed by the Board 
of Trade and composed of some of the ablest experts 
and best known men in the kingdom, has just reported 
upon its operation, and it is perhaps possible to de- 
duce from this report conclusions that may be useful 
in promoting the still further improvement of our 
own system, of late reduced rather than im- 
proved in its efficiency by legislation and by official 
interpretations of doubtful provisions of law After 
examining into the operation of the British patent laws 
and receiving the testimony of officials of the patent 


years 


office, of referees, litigants, users of patented articles, 
patent agents and experts, the commission reported. 
It was found that, of patents issued, only 57.6 per 
were actually novel and unanticipated by pre- 
vious invention. Nearly 7 per cent had fully 
anticipated in all details; 35 per cent had been partially 
devices and 
Forty- 


cent 
been 
claims on old 


anticipated; a few were 


others described no method of manufacture 
two per cent had thus been anti ipated, in whole or in 
part 

The commission states its opinion that the granting 
of invalid patents is thus a very serious evil and one 
which should be at once abolished. A method of ex- 
amination like that of the United States Patent Of- 
fice is recommended, and a scrupulous system of detec- 
tion and elimination of anticipated claims. It recom- 
That “the pub- 
invention in specifications of letters 
patent granted in the United dated fifty 
years or more previous to the date of the application, 


mends, however, a curious limitation 
lication of an 
Kingdom 


or in a provisional application, of any date, of the 
kind before mentioned, shall not in itself be deemed 
an anticipation of the invention.” 

It is recommended that time, not to exceed two 


months (one year’s time is given in the United States 
Patent Office) 
claim, and that a system of appeal, very like that long 
ywed in case 


should be allowed for amendment of a 


in operation in the United States, be a 


of rejection This provision, restricting amendment 
to a period of two months, if it had been adhered to 
in the United States, would have prevented the litiga- 
tion Berliner and other 
patents in this country, and would have saved a vast 
litigants and insured a 
improvement of 
have saved enormous in- 


now in progress over the 


amount of expense to the 
larger employment of inventions in 
existing practice and would 
jury to patentees and:to the nation 

This 
of compulsory licenses It 
country, as in this, that 
chased by wealthy and powerful interests and simply 
held, prevent their competition with the 
holders and to evade that serious difficulty often met 


British commission also considers the matter 
often that 
valuable patents are pur 


happens, in 


unused, to 


with in the compulsory replacement of existing and 


fairly satisfactory apparatus by the improved device. 


Every great corporation and many smaller organiza- 
tions hold patents thus concealed and out of use, until 
their own special interests make it desirable to put 
them into use; and the public is thus defrauded of all 
that which is its 
pensation for the establishment and maintenance of a 
The British patent have, for 
nearly twenty years, provided, as have not those of the 
United States, against this abuse. It is made the duty 
of the proper officials to grant an order compelling the 
holder of the patent to grant licenses on terms to be 
adjudged fair and equitable by the proper government 
officials This 
criticism in its details, and the 
its amendment and improvement; 
to the underlying principle that the public should not 


advantage, meantime, proper com- 


patent system laws 





provision has been subject to some 


commission advises 
adhering, however 
lose its rights or the advantage assumed to be gained 
by it when providing the legal forms of a patent sys- 
tem and of protection to the inventor It is recom- 
mended that the “High Court” shall 
complaints reciting the facts, if they so prove, 


receive and con- 
sider 
that the applicant is interested in the invention, that 
the reasonable requirements of the public have not 
neglect of 


work, 


been satisfied, by reason of the refusal or 


the patentee to work, or to grant licenses to 
the patent, and that the court, if the assertions of the 
claimant appear to be justified by the facts, shall 
make an order conferring a license upon the applicant 
on terms found by the court itself to be just and rea- 
sonable 

Reciprocity in patent matters is advised as between 
Great Britain and other countries prepared to offer 
similar facilities and protection for the foreign pat- 
entee. It 
international reciprocity, 
of the United States 
which country has illustrated some very objectionable 


would be an excellent reform could a real 


based on the best practice 


be arranged to include Germany, 


and inequitable patent law methods 

Should the recommendations of the commission be 
accepted and the British office be reconstructed as 
proposed, it will provide as practically satisfactory a 
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system of protection as does that of the United States; 
changing thus from one of the most useless to one of 
the best of patent systems of the time. It will be in 
teresting to note whether Great Britain, after all, will 
ultimately provide a more equitable system in regard 
to purposely patents— 
the two main defects and abuses of the existing law 
of the United States “pioneer” 
offers. It will be 
of Congress and our Commissioners of Patents do not 


delayed issues and unworked 


than our code now 


most discreditable if our committees 
initiate, and Congress perfect remedies for these two 
radical and inexcusable defects in our own patent law 

ee a ti A 


Thermometer. 
before and after it, 


The Inventor of the 


many 





Like another invention, 


the origin of the thermometer is rather nebulous, 


been known for 
rule this inven- 


although the instrument has hardly 


more than 300 years. As a general 


tion is ascribed to Cornelius Drebbel, who lived in 
Alkmaar, in North Holland. The date of the inven 
tion is usually given as 1638. Viviani and Castelli 


have refuted Drebbel’s claim and ascribed the inven 
tion of the thermometer to Galileo, 
of the invention as 1597. In a recent 
published by H. C. Bolton, the results of Viviani and 
Castelli’s investigations are confirmed 
ception, however, that 1592 is fixed upon as the date 
The instrument which Galileo invented 


giving the year 
monograph 


with the ex- 


of invention 
seems to have been an air thermometer; at all events 
reasonable conclusion to be drawn from 
published by P. Castelli in 1638. A 
Sagredo, mentions a device for meas 


such is the 
a description 
pupil of Galileo 
uring heat as early as 1613 and ascribes its invention 
contemporary of 


Sanctorius, a Galileo's, 


thermometer “as a very old instrument.” 


to Galileo 

speaks of the 
The thermometer received its present form at the sug 
Cimento of Florence; 
instru- 


gestion of the Accademia del 
and Grand Duke Ferdinand II. 
ment in 1641 in carrying out experiments in incuba 
tion. At that time various cities in Italy had become 
more or less familiar with the new device for measur? 
1662 Robert Boyle exhibited a_ ther- 
Royal Society. Hooke was the first 
zero point of the that it 
ascertained, the standard used being 


used such an 


ing heat In 


mometer to the 


to determine the scale so 
could always be 
the melting point of ice. The second fixed point was 
determined by C. Rinaldini in 1694 
cury as a thermometric fluid was known to the Flor- 
The mercury 
made in Fahrenheit 


The use of mer 
most accurate 
1714 by 
In spite of the manifest inadequacy of the 


entine academicians. 


thermometers were first 
at Danzig. 
Fahrenheit scale, it 
North 


is still used to this very day in 
England and America. 
—» +08 <a OO 
Electrical Invention, 
of ele 


conclusion 


In reply to those critics of the 


tricity 


progress 


who have reached the melancholy 
that invention is on the wane, that the great progres 
sive steps in have all 
taken, 
only the insignificant opportunity of improving upon 
the work of their 
The Electrical Review, asserts that never before in the 


history of the electrical arts has the activity of in 


the development of electricity 


been leaving to inventors of this generation 


predecessors, our contemporary 


ventors resulted in such an outpouring of patents and 
such a bringing*to the surface of new devices and 
that we have 
revolutionary in the 


new ideas as at present. It is true 


failed to develop anything very 


last six months, but the 20th century has already 
started in with a notable record in electrical inven 
tion. Since the beginning of the year a number of 


patents have been granted by the United Siates Pat 
ent Office, which light of contemporary 


observation, at 


seem in the 
least, to cover masterpieces of inven 
Nernst 


Edison 


tion. It is mention only the 


lamp, the 


necessary to 


Pupin telephone circuit and the 


storage battery With an increase of the field of oper 
ations for electricity the prospects for radically new 


inventions become more and more promising. Every 
new development brings with it a source of new possi 
bilities and points the way to new directions of en 
deavor 


i. 8 ea — 


Agricultural Implements Wanted for an Agricul- 


tural Museum in Cuba, 
The Department of Agriculture is in receipt of a 
communication from Mr. R. J. Alfonso 
engineer in Cuba, and 
“Junta” of agriculture, 
the Province of Puerto Principe, in which he expresses 
with some of the 


agronomical 
secretary of the provincial 
commerce, and ‘industries of 
his desire to be brought in contact 


leading manufacturers of agricultural implements 


in the United States in the hope that some of them 
may be induced to contribute to the agricultural mu 
in process of organizing, some 


He ex 


seum his association i 


of their implements, or models of the same 


presses the hope that their enterprise and liberality 


in this respect would not go unrewarded, as such ex 
hibits would serve a very useful purpose in the way of 
advertising their manufactures. Mr. Alfonso’s address 


is Puerto Principe, Cuba, 
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SIMPLE, INTERESTING INVENTIONS. 

BurcLak ALARM.—A simple burglar alarm which can 
be applied to any door is the subject of a recent pat- 
ent. The burglar alarm consists of a main frame 
engaging the 
floor. On the 
main frame a 
clock-train is 
supported 
which is re- 
leased by the 
motion of a 
frame § sliding 
in the main 
frame. A 
socket plate is 
attached to the 
door, and 











serves as a 
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- the supporting 
means for the 
sliding frame 
When the door 
is pushed open the sliding frame is moved, the clock- 


A SIMPLE BURGLAR ALARM. 


train is released, and an electric be!l immediately be 
gins to ring. The construction is such that the alarm 
cannot be detached from the door on the outside. The 
alarm mechanism can be disengaged only by raising 
the main frame from the floor. 

BARREI A simple method of permitting a farmer 
to inspect the contents of his fruit barrels is an in- 
vention which is illustrated in the accompanying en 
graving. The invention consists in providing one or 





A NEW FORM OF BARREL 


more of the staves of a barrel with a longitudinally- 
split tongue, the very end of which is held securely 
in place by the hoop, but which can be released and 
opened to permit an examination of the contents by 
displacing the hoop. 

Ro.__er SKatTe.—The force expended in pressing down- 
wardly on a skate is ordinarily wasted. Paul Jass- 
man, of Brooklyn, New York city, intends to utilize 
this downward pressure in a novel skate of his inven 
tion, comprising a frame in which front and rear 





Ser Aa WL -- 
CHAIN-DRIVEN ROLLER SKATE. 


wheels are journaled and on which guide-posts are 
supported for the purpose of receiving a sliding foot- 
rest Springs are coiled around the guide-posts and 
hold the foot-rest in an upper position. A ‘spring- 
pressed pawl is secured on the rear of the foot-rest, 
which pawl, on the downward movement of the foot- 
rest, imparts movement to a sprocket-chain by which 
the rear wheel is driven. 

Bicrycte Hanpie-Bar Gas-GeNneRAtTOR.—Two Chicago 
inventors think it would be a good idea to use the 





HANDLE-BAR USED AS AN ACETYLENE GENERATOR. 


Scientific American 


hollow bicycle handle-bar as a carbid and water com- 
partment for an acetylene bicycle lamp. In carrying 
out this idea the handle-bar is divided into two cham- 
bers, the one constituting a water receptacle and 
the other a gas-generating chamber, containing the 
carbid packed in a porous bag. Between the water and 
carbid compartment is a gas-chamber having an outlet 
with which the lamp is connected. The water and 
carbid chambers are connected by a conducting pipe, 
the passage of water from the water chamber to the 
carbid chamber being controlled by a valve operated 
from one of the handles. 

Fotping Decoys.—To the duck hunter the matter of 
the transportation of his decoys is a serious one for 
the reason that as these things have been constructed 
they are necessarily bulky, even though they are not 
heavy, and to 
get them from 
point to point 
has always 
been a matter 
of serious con- 
sideration to 
the gunner, es- 
pecially as 





there is his 
gun and other 
necessary ™ 
paraphernalia 

to be carried. 

The folding decoy shown in the accompanying cuts 
has been invented by Joseph Coudon, of Aiken, Md., 
an old Chesapeake duck hunter, who for many years 
has made a study of both the ducks and the decoys 
which are used to lure them within the reach of the 
gun. The decoys are made of wood and painted, ani 
are arranged in groups of three. When they are un- 
folded for use the three decoys are separated, and 
held in this position by a hinge-like device of wire 
which is clearly shown in one of the accompanying 
cuts. The center and forward bird is supplied with 
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THE DECOY-DUCKS PACKED, 








THE DECOY-DUCKS IN USE. 


a float which supports all three, allowing them to 
float on the water all at the same depth in a very 
lifelike manner. The forward one is also supplied 
with an anchor which holds them in place against the 
action of the wind and tide, and when it is desired 
to collapse the dummies for packing or shipment, this 
anchor, being loop-shaped, slips over the neck por- 
tion and holds them firmly together. 
- >-e-e 
Substitutes for Rubber, 

Three Viennese inventors, C. and R. Paulitschky and 
F. Wueste, have patented a new substitute for rubber. 
Sole leather is disintegrated by machine until the ma- 
terial is reduced to partially connected fibers. By 
soaking and agitation for a considerable time in tan- 
ner’s dressing (bruised barley, leaven, and yater) 
these fibers are softened. After drying, the mass is 
steeped for some time in train-oil freed from acid by 
treatment with warm water (Lederoel). Cork in 
pieces as large as hazelnuts is boiled in the thickened 
root-sap of the Landolphia plant to make it elastic and 
durable, then dried slowly. In moderately-sized lumps 
the waste rubber is boiled for fifteen minutes in a one 
or two per cent solution of caustic acid. ‘“Rubber-lin- 
seed oil” is then prepared by dissolving about ninety- 
five parts of rubber,in five parts of linseed oil at a 
temperature of 40 deg. to 60 deg. C. These materials, 
together with asbestos, are mixed together in propor- 
tions which have been established by the inventors, 
The product is placed in calenders having adjustable 
heated rollers, and is finally treated with sulphur chlo- 
rate diluted with carbon bisulphid for the purpose of 
vulcanization. The finished material is said to pos- 
sess greater elasticity and durability than the rubber 
substitutes which have been hitherto manufactured. 

— > +o +S ——__—_—— 
Exhibition of Women’s Inventions, 

In the Woman’s building of the South Carolina In- 
terstate and West Indian Exposition, to be held in 
Charleston, S. C., from December 1, 1901, to June 1, 
1902, there is to be an exhibit of women’s inventions. 
to fur- 


1 


The Committee on Inventions will be please 
nish all particulars to women who desire to place 
models on exhibition. 
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A Nicotine Tnasect-Destroyer, 

In order to exterminate insects or mildew in gar 
dens, compounds are employed which, upon being sub- 
jected to heat, are vaporized. The vapor thus gen- 
erated is the medium by which insects and mildew 
are destroyed. One of the chief constituents of such 
compounds is nicotine, which is usually mechanically 
combined with absorbents, such as clay or lime, and 
formed into a paste for commercial purposes. These 
compositions present defects, After all the nicotine has 
been vaporized a quantity of residuum is left, which 
corrodes the receptacles in which the vaporization 
has taken place. 

A new nicotine-containing compound has been in- 
vented by an Englishman, Mr. George H. Richards, of 
London, which can be used and commercially sold in 
the form of a powder or compressed cakes or tablets, 
and which is so completely volatile that no residual 
matter is left. The inventor has found that highly 
purified nicotine can be combined with salicylic acid 
to form a solid crystalline salt, and that this salt is 
entirely dissipated by heat and is extremely suitable 
for vaporizing compounds by reason of the insecticide 
property of nicotine and the germicide property of 
salicylic acid. It is claimed that no residue is left 
in the receptacle in which the vaporization is carried 
out. 

— + Ore —— 


British Inventiveness, 


Home Secretary Ritchie recently compared the Brit- 
ish with the American inventor, much to the disparage- 
ment of the former. The Home Secretary has thus 
brought down a hornet’s nest about his ears, and has 
been rather summarily convinced that his countrymen 
are by no means laggards in invention. If we refer to 
the Report of the United States Commissioner « 
Patents for the year ending December 31, 1899, we 
find that 38,937 applications fer patents were made in 
the United States for the same period that 25,786 appli- 
cations were filed in the English Patent Office. ‘When 
it is considered that the population of the United 
States at the time given was considerably above 62,- 
250,000, and that the population of Great Britair and 
Ireland was recorded as 37,732,922, it is evident that 
Englishmen are fully as active as their American 
cousins. If these figures be correct, it would follow 
that there is one invention filed for every 1,600 persons 
in the United States and one for every 1,075 in Great 
Britain. 

ee 
A Novel Pump-Hod Balance, 


Pump-rods operated in deep wells by windwheels 
or any power are usually balanced, the object being to 
increase the power and materially aid the operation 
of the windwheel on the upper stroke of the rod. An 
improved balance for such pump-rods has recently 
been patented by Arthur A. Koch, of Montezuma, 
lowa. 

The pump-rod is provided on both sides with racks 
meshing with segment-gears respectively carried by 
arms on which weights are adjustably mounted. The 
object in making the weights adjustable is to provide 
for the force or power of the windwheel and to bai- 





A NEW PUMP-ROD BALANCE. 


ance the weight of the water and the pump-rod, which 
weight varies in different wells. These weighted seg 
ment-gears are mounted to swing in a frame compris: 
ing two sections, the outer ends of which are pro- 
vided with hook bolts for engaging with cross bars 
of the tower. The braces are connected with short 
braces extended from the frame. By reason of this 
construction the tower and its appurtenant parts are 
stiffened so that the pump rod and segment-gears will 
operate in a structure which is as rigid as it can be 
made, 
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RECENTLY PATENTED INVENTIONS slidable thereon to connect with or disconnect] fitting into the mutilation for the purpose of | has been devised for conveniently indicating 
Agricultural 1 eemaaetin from the asting-box or mold restoring the rotundity of the ball By reason the distance separating the rulers for per 
: 7 5 . PERFORATOR FOR PRINTING PRESSES. | Of this construction comparatively little lubri-| mitting either of the rulers to be shifted 
Pye omae prehenrg ny eee apt cages, Grorce and Roserr KENNepy, New West-| cation is required. lengthwise in any of its positions, and for 
eee at Bary Tusler — Ase statins Sim “" | minster B. Canada The perforator tin VEGETABLE CUTTER OR GRATE: effec a ne me _ rulers so as to hold 
cuieatind: tite: te t.cnuee ¢ small | Cludes a bar arranged to be locked up in the| FrepericK SUEBLLENTROP, Lynn, Mo A tray | them against bending 
amount of room eo that the binder can pass form or chase A shaft is mounted to turn| is carried on the upper end of a standard and WORM-WHEEL CUTTING rOOL.— Karn, 
theoush & apace a8 email as that required for fon the bar and has perforating devices On| has an inwardly-turned lip at one edge In an| Knapre, Reinickendorf, near Berlin, Germany 
the passage ¢ the wagon This result ts at-| °@¢ ‘ nd of the shaft a crank-pin is attached to| arm carried on the upright a spindle has a|A common worm-wheel cutter in the shape ofa 
abiel wt st adding materially to the weight the journal 4 driver is mounted to slide in| bearing, which spindle is provided with a crank | worm, the winding turns of which are formed 
at ttn enees rhe binder-platform can be u ising at one end of the bar and is pro and with a cutter. The vegetables are held by | by a series of cutting teeth having sides reced 
folded or unfolded or e fleld by a boy capabl vided with a cam-groove having a partly-| one hand in the tray and against the cutter,/ ing behind the cutting edges, is very suitable 
of driving a | st and a partly-curved course, and en-| which is to be rotated by means of the crank. | for cutting worm-wheels But this tool, being 
| ge the crank-pin, so as to bring the per-; The lip prevents the upward movement of the/| very expensive, has not been widely used In 
HARROW rHomas L. Fuyxn, Bronx, New | forating device into active position in advance| material in the tray. the present invention the cutting edges of the 
York el This implement will harrow and! o¢ the impression A spring presses the driver REVERSING MECHANISM FRANK C./ tool are arranged on a single or several pieces 
the ground at one operation The con And a spring device is carried by the platen to| Rice, Jamestown, N. Y The reversing mech | of flat steel secured in the milling-shaft of a 
struction includes a rapidly-moving harrow | press the driver against the tension of its| anism is to be used on washing machines,| machine-tool, whereby the advantage is ob 
frame driven from he axle of the machine | spring churns, and other machines and devices to| tained that the flat steel tube with the cutting 
effecting a quick and thorough pulverization my ‘ ‘ rotate the dasher or other part alternately in| edges can be produced in a simpler manne 
the ground The inventor has provided a sim-| Mechanical Devices opposite directions The construction is such | than the worm-wheel cutter It is easy so to 
een Seater eee eaten DEVICE ‘OR ra a we —— that friction is reduced to a minimum, and form the eeth of the flat steel tool as to 
the driver, and means whereby the harrow _ a I OR BEG LATING SPEED the machine can be run with very little power. | cause their sides to recede behind the cutting 
dram and roller can be simultaneously raised |“ "4"8L88 O'Connor, Greenpoint, Brooklyn, and own . ‘ . edges 
ind lowered, the harrow-drum, when elevated, |@®08GR C. Alkens, Blissville, Queens, New Bidién inG MACHINE ~t — JONSON, . . —_ . 
kates eheiehiandiailie thease out of mint wnt ae ity The speed-regulating device is| Pigeon Cove, and Joun E HALLDIN South DRILI HOLDER Epwakrp P. Jones, Breck 
cme déiwien mechonion especially adapted to power-pump machinery. Boston, Mass. By means of this machine each enridge Colo Mr Jones has devised means 
as The purpose of the invention is to provide aj Voter is enabled properly to cast his vote, and| for adjustably holding a rock drill so that it 
simple mechanism for changing the speed of registration of the total votes cast for each| can be placed in any position that be ce 
iImprover nis. power machinery without changing the diam-| C@mdidate, amendment, or the like is effected, | sired with respect to the column hole 
BOILER JAMIE H ARRASMITH Colfax, | eter of the driving-pulley or interfering with| @!! in. suel 1 manne as to prevent fraud.| is enabled thus to be placed in any position by 
Wash This invention relates to a direct-flue|the pulley or the driving-belt in any manner | Broadly speaking, the invention reason of a ball and socket connection 
steam-boller, designed principally for use with) On the drive-stiaft a cone of gears is mounted| 2Umber of manually-controlled 
straw fuel Such boellers a usually em-/to slide and turt with the drive-shaft A | located one above the other a s 
ployed for agricultural purposes, as for sup-| worm-gear is provided to adjust the drive | vice for each key-spindle, operated thereby a! Railway Appliances, 
plying the « s which drive threshing-|shaft and he driven haft » and from| Vertical shaft; means for operating the verti CAR-SEAI Georce L. Witcox and Court 
machines, straw being employed for fuel by! each other \ gea earried b the driven | cal shaft from the key-spindles; a setting de LANDY H. VAN RENSSELAER, Manhattan, New 
reason of its cheapness rhe mestruction of | shaft is adapted to mesh with any gear in the! Viee; and mechanism for operating the setting! York city rhe seal consists of a body portior 
the present boiler permits it to hold more| cone of gears |} device from the vertical shaft of box-like construction open at one end, the 
water than others of the same exterior di SPOKE-TENONING MACHINI DEFIANCE COMBINED PUNCH, GRIP, AND WRIST) top of the body portion having an inwardly 
mensions MACHINE W KS. Deflance. Ohi “I Charles | MACHINE Jounx Hemssensnercer. Bronx. N turned end forming a hook at the Inlet end 
STEAM-BOILER Eh pWarRp VAN KeUREN, | Seyu ha nvented for the Defiance Machine} Y rhe inventor hes provided a coin-operated | Of the body A reduced projection or lug on 
Poughkeensle N. ¥ The bolle is a locomo-| Works a vel machine designed f he use of | machine in which a punching device 1 grip the end of the hook is designed to pass into a 
tive-boller having a eater water-heating space | spoke whee ind wagon manufacture to| testing device, and a wrist-testing device are | Slot formed in the hook portion of a shackle 
than is pr ded in the usual form of boilers. | dress t! end f the spokes ’ o fit the | combined All three devices register on one | having one end secured within the bedy por 
A water-jacket is attached to the flue-sheet and / mortise | he wheel-hub The machine is! dial No two of the devices can be operated thon It would be impossible to release the 
surrounds the flues. the water-jacket ex- | comparatively mple and d ible in s con-| together, or any other devices alone until a coin hook end of the shackle from the hook, be 
tended forward into the heating-chan rhe iction y a ate | i n » In oper denomination hes been placed in the | cause It will be prevented from so doing by 
water will | from the boiler Into the Jacket, | sure uniform work and arrat 1 handk ine When the pointer on the dial is car- | the projection 
eo that it is completely surrounded by arge ma and ) it either aj ried to or beyond a certain figure, the coin ——— 
Che inventor Few provided net only a Ain tenon . y » tenon, miter and | deposited will be returned to the depositor Miscellaneous Inventions, 
wate apace ¥ sua but also a large int & Sarven spoke during the passage of the RP “> 
om nite ' ies ie zh the machine I : ma von “m ( A at ong 7 — ares ; J gual w GARMENT-HANGER PATRICK F DEN 
: . : iREEN, Astoria, Ore The invention relates | ying, Haverstraw, N. ¥ The invention is an 
be read 1d ed to dress spokes of different . , ; +) 
= chee cpa oul ingests yeep cage saicresn particularly to improvements in ie solder improvement in devices for supporting or hold 
Electrical Apparatus. e the a ad thidbiiis diol lonatte or guide bars of can-soldering machines rhe|ing garments and is especially adapted for 
rELEPHONI ATTACHMENT’ JOHN 4 CLUTCH en = 3 Ofer aii Gienaiih is ts ge : bar “a cons ore. and use in theaters, halls and churches The de- 
ics Bland New Mexico . has been Mr I Al y, Calre lil rhe invention is a clutch pant Minay on . eae = sup com be attached te a sultebt “pe 
Rice's purpose to provide an automatic relay pulley that om teas henna Aa ee: En oe torted by a thus maintaining its par such as >: Saee of a theater chair or pew 
for the operation of vibrating electric bells re-| i. char The denmetaiinn estatinns tee allelism with — wel the won guides and —_ ge maa! to — hats, overcoats and the 
mote from the telephone, such as in different | 14.) members whi. te abilities. > ennee causing an equal immersion of the an-heads _e pon being relieved of the weight of the 
parts a machine-shop, where a tae the pulley te held it fact om the sheft, throughout their circumference rhe hain Samat, th age is automatically folded 
tinet alarm is necessary t« a att o - further as a bearing for the pulley on holding weights are adjustable against its support 
the telephone which th pulley is carried to turn when the FELLY-PLANING MACHINE DEFIANCI BRACKET James E. CHAPMAN, San José, 
ELECTRIC MOTOR Josern DARLIN Chi tutch is thrown out of | Mac Hine Works, Defiance, Ohio. This machine | Cal The bracket consists of a platform ex 
cora. Pa rhe present invention is a simpli PARTH-SCOOP.—Wittiaw Matruews. Peak | @ ‘ invention of Mr George A. Ensign well | tended around and secured to the under side 
fied construction of a motor which Mr. Da Hull. New th Wales The earth-scoop Is known cor his many inventions in woodwork t a rim is a supporting wire terminating in 
ling patented in 1000, the purpo being to simed to be stronger.more efficient and sim-| "2 ™* hinery rhe machine is an improved a points rhe connected ends of the 
facilitate the assembly of the parts and to my = enatraction Gi ene now in ese planer especially designed for Simaltansousty eee a ny it right angles to the 
cheapen th onstruction hat the motor | ppe adjustments are completely under the con Grossing bot — = ewe De vane anes ase a = a ore 2 Rd pe ny 
ean be sold as a toy The novel features of es O the. dvives Any danger of tipping dur to reduce the fellles to the desired width, with a rotsaggtit ” bracket — be were useful in 
the present Invention are to be found in a pe-| ing the operation of filling is avoided. During! °"' the aid of skilled labor The machine ts oe places for supporting ma | 
cullar, simple method of asting the frame transit the load is simply and effectively re arranged automatically to feed the felly to and | 80ap, and the like 
work and in a novel art ment of operating | pained Gus of the newel-feateres of the io between two adjustable cutter-heads to insure METHOD OF PRODUCING PLASTIC ARTI 
parts vention consists in mounting the earth-scoop true and uniform planing of both sides either| CLES BY THE AID OF PHOTOGRAPHY 
CONTROLLER FOR ELECTRIC CARS so that it may be rotated in the frame The | Parallel or on a bevel rhe cutter-heads can | Mario Russo D’'Asar, Genoa, Italy Briefly 
oes UW. Beewe. Gan Seek Cal Phe inven- | distance between the axis of the scoop and its be conveniently reached whenever necessary described, the method consists first in making 
tion ts an improvement in devices for control. front edge is greater than the height of the AIRSHIP.—Joun Spies, Philadelphia, Pa. | photographic negative and a transparent pos 
itive of the picture to be produced plastically 


is from the ground, so that| In this airship Mr. Spies has endeavored me 


ling the brake mechanism of an electric car axi f the whee 





and for regulating the electric current Both the front edge is caused to enter the ground in| chanically to reproduce the flight of a bird then placi his positive and negative with 
the brake and current are quickly controlled such a manner as to overturn the scoop ro attain this end, his airship is both light their deta in registry and with the sensi- 
by the operation of a single lever instead of (qppinG APPARATUS.—Epwanp A. Marx. | °@@ Strong. Its wings or propelling devices ed ppoent 4 oo —, a aa 
the operation of two levers, a in the usual Ma tangent once ects Side cuttin: Gunastiidts are located at the most desirable point to ef : dil Fay ero * ae ae o Dp ond re 
way Thue the time required to stop a car Is is Geolgned expectaily for use on reaping-ms fect the movement of the machine A simple scliiiees a Ra t syew at . ue pan “= 
shortened in case of danger and the possibility | ino. | eanaed With the catter-dar is a lever means is provided, under the direct cont rol of ag cord soa sete ; a tes apr dhenen ne 
of confusion on the part of the motorman having an operating-arm An endless chain has ners pigs a eee Se Sy pe, & a eo ate aa mene ; oa Foe en t oy aie bs 
avoided on its outer side a pair of projecting rollers ey Se ay oe See This plat. hin de wiiesae tn ensee bee 

INTERRUPTER De. R. H, CUNNINGHAM, between which the operating-arm of the lever | CLOSET ATTACHMENT.—TuHomas A. Cam uneven surface from which a plaster 7 ast can 
200 West 56th Street, Manhattan, New York | extends rh shafts have sprocket-wheels for eRON and Paut T. Beyorav, Rossland ; B. be made, which cast then serves for the repro 
elty This invention is a mercury-jet Inter-| supporting and driving the chain On the | Canada A water-closet attachment is pro duction of the relief intaglio 


rupter for use with induction-coils In actuat-| shafts are pulleys connected by a drive-belt vided consisting of a long strip or roll of pa GUITAR T y ’ } 
per, provided at intervals with openings and , AR.—THEopoRE WoLrraM, Columbus, 





ing Roentgen-ray tubes Unilke the well-| with a drive-pulley A tightener is provided oO rt " t f th ; : ‘ 
known turbine, mercury-jet interrupter and/| for the belt As the chain moves around, the| arranged to be fed over the seat whenever de ae object O Bas Invention 1s hoe ae 
nn an improvement in guitars, mandolin anc 
that of Boas, Dr Cunningham's apparatus | lever travels with it The belt is employed sired ' ; : - “ . 
similar instruments whereby the instrument 


PULP-GRADING MACHINE LEOPOLD Zi 


ontains no fluld non-conductor, such as alco-| for driving the sprockets of the chain evenly 
YEN, Raguhn, Anhalt, and Rupotr Haas, Jr 


is rendered very sensitive to the touch of the 

















hol or oll, both of which prolong the are at! and smoothly The belt may slip in case of . 
‘ “a ; “eee : player and the tone is improved both in qual 
the break, rapidly carbonize and contaminate| unusual stress to prevent breakage of the| Mauel (near Gemiind), Germany rhe ma ‘ 
2 " a a ; , ity and volume Mr. Wolfram has made two 
the nu ury, and are in great danger of catch-| parts in case the cutter-bar should meet an/ chine sorts paper pulp while it is suspended in , ; ; ‘ 
, . : guitars in accordance with his invention and 
ing fire, if heavy currents be employed No unylelding obs tion |} water. A series of sieves having different mesh finds that tl lightest t t t 
“ 18 1a le ightes ouch causes a strong 
fi brushes convey the rent to the mo g : , > . ) or fineness are arranged in compartments and |... = 
xed brust nvey the curren he moving STRETCHER ADOLFO LURIA Atwood my & comen pe . vibration The tone comes stronger and more 
\ e t ~ esirec 0 ar e , » ’ ved s » or adaptec -ach lave a 1ited movement. y 
parts Vhen it is desired vary the dura-| puiiding, Chicago, Il! rhis improved stretcher dapted eac on 1 . o - , a t and holds out much longer than with 
o » ‘ hor ! 1 uv . 6 on ‘ . t sf t ve » t ‘ et ‘ > 
tion of the make without altering the period, | gesigned for use not only in the field but also | thi art Pe oa bane y — B predetermined | tne old instrument Mr. Wolfram. who has 
I r the s oO ep ar ‘ ntiall art » » grade . octe 2 » compart nts ; . > 
thus varying the Intensit f the primary cur-| jin private houses, is essentially characterized | &! ade is collected In -_ 20 ‘ 1e compartments; | been a manufacturer of guitars for ten years 
rent employed, the necessary adjustment ‘ a0 /by a telescopic frame and hinged handles, | and the separation of the finest grade of pulp). laims that the old instruments were weak 
readily be performed from the exterlor Phus | which are adapted to fold and to be supported | '§ gradual It is possible to take from ea when the size of the sounding board was con 


By means of | compartment pulp of a proper grade for each rhe of 


the frequent opening of the apparatus and the | jn extended or folded position sidered system 
particular purpose; and the work to be per 


bracing necessary to 
secure durability killed the tone Mr. Wolfram 


constant risk of Inhaling at such times aoxious | tye telescopic frame the width of the stretcher | 
| formed by the finest sieves is reduced, thus : 











mercury vapor is avoided As in other mer an be adjusted to suit varving conditions extends a lining from the sides of the body ad 
cury-jJet interrupters, the mercury in time be ADJUSTABLE SCHOOL DESK AND SEAT | minimizing the danger of clogging jacent to the top, and places on the under side 
comes contaminated by a certain amount of JoHN M. Sauber, deceased; Experience L. Sau COMBINED CONCENTRATOR, AMALGA- | of the top of the body a vibratory rim spaced 
ee OG mataie mercury te the form of very der administratrix Philadelphia Pa The | MATOR, AND SEPARATOR WILLIAM O.\ from the lining 
Setiiien, 00 weans Mo ba op teed Geck is an improvemest of that class which are -~ — — — ” eels od oe BUST FORM Emity H. Wrieut, Manhat- 
: ¢ | provided with longitudinally-slotted standards economical and efficient machine ita for tan. New York city Che device is an improve- 
- made in one continuous piece, and with pin treating ore or gravel, dry or with water or sah ais & tect Sores, tie whi Adie teeeetee 
Printers’ Su les, | ions racks. and nuts for adjusting the desks| Mercury, is the purpose of the present inven received a patent in April last rhe object of 
METAL-POT FOR CASTING PRINTING.| and seats vertically and for locking them in| tion. The ore ts recelved In a chamber at the | tne present invention is to improve the for 
PLATES.—-Leo GrossMAn Brooklyn New | any adjustment from either side Mr. Sauder| top, and discharged at the bottom The | mer construction so that the bust form will 
York city. The invention provides a new and|*!mplified and reduced the number of parts chamber ts provided with a vertical rotary) retain its shape for a longer time To this 
rhe operation of the de 


improved metal-pot arranged automatically to heretofore required to effect such adjustment, shaft with stirrer end the previously patented bust form is pro 
supply molten metal to one or a number of and invented a mechanism capable of a more vice Is very efficient, and the construction Is vided with an inner portion or filling which 
ensting-boxes In a perfectly pure condition and | ©®*Y and speedy adjustment exceedingly simple conforms to it In shape 
in a very simple manner without the ald of a} JOURNAL AND BEARING THEREFOR - DIVING-DRESS.-Frepericx IH. Srrana, 86 


Tools and Impleme . | Grange Road, Bermondsey, London, England 








skilled hand From the pot an outlet spout|HexmMan THeme., Bacanaba, Mich The jour 

leads to form a gravity discharge for the] nal consists of a shaft, a ball mutilated for the PARALLEL - RULER. ANDRE BusTanory,| The Invention has primarily for its object to 
' 

metai. The discharge mouth on the spout is purpose of admitting the shaft, and a member!’ Manhattan, New York city. A construction enable rubber-coated fabric vulcanized in the 











an 
id 

or 
le- 








DECEMBER 28, I9OI. 


Scientific American 


433 














piece to be used, which has not heretofore been 
possible in consequence of the difficulty of mak 
ing the seams by which the parts whereof the 
dress is made up are united. 


MULTI-COLORED RUBBER MAT.—Frep- 
EkIc N. UrttaAm, Brooklyn, New York city. The 
mat presents at all times a very smooth walk- 
ing-surface, is subjected to even wear, and is 


arranged to hold the inlaid rubber tiles securely 


in place in the rubber sheet or plate When 
the rubber mat is in use the inlaid pieces can 
not work up in the sheet and be broken and 
forced out 

CLOTHES-LINE ATTACHMENT.—WILLIAM 


W. Pumyea, Jersey City, N. J rhe purpose of 











the invention is to provide a means for con 
veniently holding the ends of the pulley-lines 
which are commonly used in large cities. Com 
bined with a clothes-line is a body portion with 
which one end of the line is engaged to form 
a bight received in an eye in the other end of 
the line A dog in a body engages the line! 
adjustably to hold it 

BUTTON-FASTENER HERMANN G ¢, 
HOnNninG, Astoria, New York city rhe button 
fastener is readily applied to fasten a button | 
in place on a garment without danger of tear 


ing the cloth under an ordinary strain and is 





arranged to permit the use of the fastener on 
cloth or apertured buttons rhe device is very 
simple in construction, can be cheaply manu 
factured, and readily applied without, as before 
said, tearing or injuring the garment 


HEATING AND 
RATUS Joun F. Sims 


invention is in the nature of a novel construc 


VENTILATING APPA 


tion and arrangement of heating and ventilat 
ing register, operating upon the principle of a 





liopolis, Ill. The} 


closed circulation of air currents from a fur 
nace in the cellar up to and through the sev 
eral rooms of a building and thence back 


again to the furnace in an endless cycle 

MOUTH - ILLUMINATOR 
Cedar R 
adapted to the use of dentists and physicians 


EDWARD Eni, 


apids, lowa rhe device is particularly 





to locate any diseased part The Uluminator 
consists of a casing arranged to inclose an in 
candescent lamp. A tube is extended from the 
casing and forward of the tube two mirrors 
are arranged rhe mirror nearest the end of 
the tube is smaller than the other mirror 
Arms are extended from the tube and be 
tween the arms and the mirrors are universal 
joint connections A device embodying the in 
vention can be quickly applied to an incan 
descent lamp and when the lamp is sus 


pended by such flexible connection as wires, the 


device can be readily moved from place to 
place 

DENTAL FORCEPS.—Joseru B. Davis, 727 
2 1 Street, New Orleans, La In movable 


beak forceps heretofore devised the pressure 
from within outwardly on the end of the beak 
would tilt it in its socket, and thus have a 
tendency to loosen the beak in the socket 
This invention provides such peculiar construc 
tion of joint between the movable beak and 
the jaw of the hand’e as wiil make a firm 
and secure connection which will resist this 
tendency and which in use will have a tendency 
to tighten instead of loosen at the joint. 
FIREPLACE.—LoGan B. ARNOLD, 
Ky Perhaps the feature of most interest in 
this invention is a back-plate provided on its 
front face with upright ribs and on its rear 
face with upright tubes staggered with re 
spect to the front ribs. The tubes are open at 


their upper and lower ends Ry reason of this 


construction the back-plate is prevented from 
warping; and the intensity of the fire can be 
increased so that the heating of the room is 
improved. 


BILLIARD-CUSHION SAMUEI May, To 
ronto, Ontario, Canada rhis improved bil 
liard-cushion is intended to insure the proper 
repelling of the .balls by the use of two or 


mere graduated springs, so that the force of 





| 


Hanly, | 


the ball will cause the steel springs to exert | 


a repelling effort to prevent loss of speed in 
the ball and to prevent the hopping or jumping 
of the ball from the table The use of this 
cushion moreover insures deflection of the ball 
at an angle equal to the angle of incidence 
SPRING - HEEL HORSESHOE THOMAS 
Cuspin, Orrong Road, Armadale, Melbourne, 
Victoria. 
of horseshoe has been devised with the in 


The inventor's peculiar construction 


tention of diminishing concussion The shoe 


consists of upper and lower members welded | 


or riveted together at the toe portion, or 
formed in one piece and divided toward the 
heel, in order to receive interposed elastic 
cushions By this construction the rubber is 


protected from wear and all the merits of an} 


elastic tread and the consequent avoidance of 
concussion are obtained without the disadvan 
tage ordinarily resulting from the wearing of 
the rubber and the loosening of the nails by 
which the shoe is fastened to the hoof 
INDICATOR FOR SHIPS 
soN, Galveston, Tex 


SAMUEL BENNI 
rhe indicator is designed 
to show accurately and readily the draft of a 


vessel as well as any list and pitch. The es 
sential features of the Invention are a ver 
tically extending support on which a swing is 
hung, having a straight lower portion, nor 
mally lying horizontal A level bar is rigidly 
attached to the support at right angles there 
to. On the swing and | bars, splrit-levels 


are arried By mear of these levels the 
pitch of the vessel is accurately indicated, as 
well as the list 

STEEPLECHASE OR HURDLE FENCE 
ANTONIO Pascoce.Lo, 174 Grand Street, Man 


hattan, New York city. The upper portion of 
the hurdle is composed of a piece of rubber 
which preferably extends from post to post 
and is provided on its upper edge witb a series 
of vertical fingers whereby a horse that fails 
to clear the fence will strike one or more of 
the yielding fingers and thereby be saved from 
falling or stumbling in passing over the hur 
die. The rubber fingers or pleces return to 
place after being struck and bent over. 


PHOTOGRAPHIC VIGNETTE.—WIi.Li14M D. 
CoRNELIUS and Frank L. Topp, Enid, Okla 


homa Territory. The inventors have devised | 


a vignette attachment to a camera, which is 
of novel simple construction, is adjustable 
relatively to the position of the film or plate 
to terminate the 





held in the camera, so 
image of a vignetted photograph at any de 
sired point 
JGINING METAL RODS AND BARS 

Orro Scuuvrz, Berlin, Germany. This im 
proved method of joining metal bars will be 
found of particular service in forming grates 
Heretofore such bars have been joined either 
by welding or by Treans of rings, rivets, or 


screws rhe present invention consists in 
forming an opening in one bar, inserting the 
other bar in the opening, bending the bar on 
opposite sides of the opening, and then sub 


jecting the bar with the opening to pressure, 


BELT.—Cuar_es M. Burier, Wonewoe, 
Wis The belt is to be used by men and is 
adapted to be worn upon the trousers to re 
ceive the waistband. Cut-out portions fit over 
the hip and can be adjusted properly to differ 
ent positions by means of an adjustable fasten 
ing at the back of the belt in connection with 
adjustable fastenings on the front, these co 
acting In securing a proper fit of the belt 

LOAD - BINDER.—Joun 
hart, Mont The improved binding apparatus 
comprises a forked lever to which the binding 
chain is attached. The chain has a swivel and 
terminal hook whose slot is elongated and par 
allel sided The lever can be secured in the 


MorrTENSON, Nel 


locking position by means of a rope. 


LAMP-HANGER.—Hersert L. Wurre, Bon- 
ham, Texas This electric-light hanger com 
prises a casing in which a lamp-supporting 
tube is arranged to slide Electric conductors 
extend into the tube, and pass over a pulley 
in the upper portion of the casing. Means are 
provided in connection with the conductors 
whereby a pull can be exerted on the con- 
ductor to move the tube upward. 


OBTAINING IANTHONE 
FERDINAND SEMBRITZKI, Holz 


PROCESS OF 
AND LONONE 


minden, Brunswick, Germany The process is 
based upon the action of phenyl-hydrazin and 
similar substitution products of ammonia upon 


ionone and ianthone, the former of which 


readily forms condensation products with such 


| 





forced to one side when a letter or memoran- 
dum is to be placed in a pocket, and which 
serves to restore the partitions to their normal 
positions when the hand is removed from the 
pocket 

TOBACCO PIPE.—Ear. D. Busserr, Lima, 
Ohio. The pipe can be very conveniently 
cleaned. l’assage of nicotine from the bowl 
along the stem to the mouth of the smoker is 
prevented. Liquid accumulation is arrested 
and prevented from escaping at the tip end of 


| the pipe stem into the mouth while the pipe 


is in service. The number of parts of the 
pipe has been reduced to a minimum to adapt 
them for quick separation. 


WAISTBAND.—-Moses W. WInsTon, Man- 
hattan, N. Y. The invention relates partic 
ularly to improvements in attachments to 
waistbands for boys’ trousers; and the ob 
ject is to provide suspending attachments 


| adapted to be engaged with buttons or with 








substitution products of ammonia, while the/| 
ianthone is not attacked at all or combines | 
| with difficulty with the hydrazins. Thus it is 


possible to effect the separation of lanthone 
from the simultaneously formed lonone ob 
tained upon the condensation of citral and 
mesity! oxid and by the subsequent inversion 
of the resulting intermediate product. 

MATCH - SAFE FREDERICK SCHNECKEN 
BURGER, Wilkesbarre, Pa The match-safe is 
of such construction that but a single match 
can be removed at a time and that an alarm 
is sounded when the match is removed. A 
sliding device is provided whereby one match 


at each operation of the slide will be carried 


from a receptacle through which the slide 
works, and automatically delivered at the ex 
terior of the safe in such position that it can 


be quickly and conveniently removed. 


CRATE James W Mo 
This berry, fruit, butter, or egg crate is ar 


SAYRE, Senec 





ranged to hold ice in order to keep the con 
tents cool for a long time during transporta 
tion By allowing air to circulate the con 
tents are kept in a perfect state of preserva 
tion for a considerable length of time 


CURTAIN POLI RING FRANK Perry, 
Brooklyn, N. Y Mr. Perry has invented for 
the John Kreder and Henry Reubel Co. a pole 
ring formed of tubular split rings having the 
ends fastened together and carrying a depend 
ing eye for engagement by a curtain hook 
Mr. Perry's object is to provide a pole ring 
arranged securely to hold the ends of a tubular 
split ring in position and prevent accidental 
opening of the ring, and firmly to support the 
eye The several parts are fastened together 





without the use of solder or like fastening de 
vices 

CANDELABRUM.—Henry F. Neur, Brook 
lyn, N. ¥ The candelabrum is of such con 


| struction that the arms can be quickly and 


adjusted to different 
relatively to the standard by which they are 


conveniently positions 


carried Auxiliary standards can be attached 


to a support from the main standard, and are 


| provided with adjustable candlestick supports 


The entire device can be easily set up and as 
easily dismembered, so that each part can be 
separately packed in a suitable case 
SHIPPING AND FILING DESK 
LOHRMAN, Brooklyn, N. Y 
invention is to locate within compartments 


CHARLES 


which may be termed “filing compartments,” 
pliable partitions, so placed that a series of 
pockets are formed, The pockets are classified 
alphabetically and numerically, preferably tn 
sections corresponding to those of the cover 
To each pliable partition a spring member is 


applied, which will permit the partitions to be 


| Fast Orange, N. J 


The purpose of the| 


the buttonholes of suspenders, these attach 
ments consisting of metal and being, there 
fore, not apt to break, as is the case with 
the suspending devices made of tape or elast'e. 

STOVE-PANEL. 
waukee, Wis. 


NreLts N. Pererson, Mil 
When a panel is made in a 
single section or in sections joined together, 
it soon becomes warped by the heat and prac 
tically useless because vessels cannot sit level 
thereon. To obviate this warping, the stove 
panel is made of inner and outer sections, each 
consisting of two unconnected members, the 
joint or conjunction of two members of one 
section being at right angles to the joint or 
conjunction of the two members of the other 
section. 

SPINNING-TOP.—Ricuarp A. LANGERMAN, 
Louisville, Ky. The invention is an improve- 
ment in conical wooden tops spun by the un- 
winding of a cord or string. The wooden 
body of the top is provided with a metal cap 
or cover secured by a spike passing axially 
through the bedy, and constructed with a 
large conical head having a flat portion abut- 
ting the truncated head of the top body. The 
weight of the head of the spike places the 
center of gravity of the top comparatively low 
and serves to prevent the cracking or splitting 
of the body 





Designs, 

STOVE BOARD.—Epwarp M. Kemp, Rhine- 
lander, Wis. The distinguishing features of 
this design are a centerpiece, a border, and a 
background of peculiar form or ornamentation 
The background is mosaic; the centerpiece is 
essentially a circular figure inclosing a smaller 
one formed of a series of overlapping rings. 
The border is double-lined and tesselated. 

BLANK FOR SHOK UPPERS.—Josern 
Bruno, Haverhill, Mass The leading feature 
of the design comprises a body having side 
flaps, tongues, and angular arms, all so 4r- 
ranged that they can be bent and sewn Into 
proper position in the completed shoe. 

GARMENT SUPPORTER JAW,.—TuHomAs 
F. MecCv..Loven, Memphis, Tenn. The jaw 
has a concave serrated edge which runs ipto 
the serrated edge of an extension. The ser 
rated edges serve the purpose of holding the 
garments securely. 

EXHIBITING TRAY.—Watter T. HATHA 
way, Brooklyn, N. Y. This tray has been es- 
pecially designed for the purpose of exhibiting 
Colgate's soaps, and consists of a rectangular 
box in which is arranged a partition trans 
versely inclined and provided with openings for 
the soap cakes. 

MEMORIAL TABLET. 
Kingston, N. Y 
morial tablet which Is to be used as a com 


Myron 8S. TeLLen, 
The design represents a me 


memorative monument to soldiers. The feat 
ures of the design are, therefore, appropriate 
to the particular purpose for which the tablet 
is to be used 

WALL PAPER.—Pererry Weanrne, Rixheim, 
Alsace, Germany The novel feature of this 
design consists of a medallion, a suspended 
wreath around the medallion, and a pendant 
earried by the wreath, all appearing between 
parallel stripes 

WALL PAPER. 
Alsace, Germany. 


Perry Wearne, Rixheim, 
The design in its entirety 
consists in the representation of panels of 
fancy woodwork arranged parallel and inter 
twined by ivy. 

WALL PAPER.—Perry Wearne, Rixheim, 
Alsace, Germany. The essential feature of this 
design is to be found in a garland of flowers 
in a panel surrounded by a border ornamented 
with seroll work 

WALL PAPBER.—Perry Werarne, Rixheim, 
Alsace, Germany A trellis and 
leaves intertwined therewith form the subject 


bamboo 


of the present design for wall paper 

WALL PAPER BORDER Perry WARNE, 
Rixheim, Alsace, Germany In this border 
roses are interlaced with ribbons crossing each 
other 

LAMP-SHADE.—Harrison D. McFappen, 
The lamp-shade has a flar 
ing body with bands at the top and bottom, 
between which the body Is plaited The top 


and bottom bands are connected at Intervals by | 


straps giving the complete shade a paneled 
effect 


Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each 
Piease state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 

READ THIS COLUM CAREFULLY. You 
wilt tind inquiries for certain classes of articles 
numbered in cousecutive order. Lf you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information, im every case it is neces« 
sary to give the number of the inquiry. 


MUNN & CO, 
Marine lron Works. Chicago. Catalogue free. 


Inquiry No, 19783. For parties to ’ 
. . ) -, uv k sree 
sparking plugs for gas ehaine guition. prog 5 _ 











For mining engines, J, a Mundy, Newark, N, J. 


Inquiry No, 1784.—Fora spring power for maning 
peanut roaster; mutor to be about to horse power. 


“Ct. 8." Metal Polish. Indianapolis, Samples free 

Inquiry No, 19785,.— Wanted, to purchase patents 
on articles suitable for general consumption, such as 
novelties, ete. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 


Inquiry Ne. 1786.—For a cardboard mateh 
scratcher with space for advertising thereon, 


Stencil Machines.—A. J. Bradiey, 101 Beeaman St, N.Y. 








airy No, 1987.—for manufacturers of canning 
hinery. 

Gasolhne Lamps and Systems. Turner Brass Works, 
Chicago. 

Inquiry No, 178S8.-—For machines for printing 
names on aluminium tags. 

Machine chain of all kinds, A. H. Bliss & Co. North 
Attlevoro, Mass. 

Inquiry No, 1789.—For a double crank forging, 
cranks to be 18) degrees apart and 4 inches stroke, for 6 
double cylinder gas engine. 

Handle & Spoke Mchy. Ober Mfg. Co., 0 Beli S&t., 
Chagrin Falls, O. 

nquiry Ne. 1790,.—For manufacturers of water 
fountains, ete., for lawns, 

Sawmill machinery and outfite manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 1791.—For parties dealing in small 
armature punchings in large or smal! quantities. 

Rigs that Run. Hydrocarbon system. Write 8t. 
Louis Motor Carriage Co., 8t. Louis, Mo. 


Inquiry No. 179%.—For castings tor smal! gaso- 
line engines. 





Ten days’ trial given on Daus’ Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. ¥. city. 

Inquiry No, 1793.—For the necessary apparatus 
for establishing a “ Shoot the Chutes” resort, 

CANS.—‘¢ pint and ‘4 pint tin cans are manufactured 
by National Cement Co., Toledo, O. Write for prices. 

Inquiry No. 1794.—For a machine for painting 
board fence signa. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co.,149 Varick, cor. Spring 8ts., N.Y. 


Inquiry No. 1795. -For dealers in carbonized 
papers. 


Manufacturers of patent articles, dies, stamping, 
tools, light machinery. Quadriga Manufacturing Com 
pany, 18 South Canal Street, Chicago, 


uiry No. 1796.—For manufacturers of brass 
Sromintaas castings for amaii mode! engines, 


In 
and 

Constructor and operator of wood chemical plants, 
including refineries and by-product apparatus. ©. A. 
Myers, 626 West Fourth Street, Cincinnati, Ohio, 

Inquiry No. 1797.—Fo: manufacturers of boxes 
and crates. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W, 
A. Wilson Machine Company, Rochester, N. ¥. 

Inquiry Ne. 1708.—For dealers in magnetized 
steel. 

The celebrated “ Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Bast 138th Street, New York. 

Inquiry No. 1999.—for manufacturers of rubber 
figuris, such as men, boys, ete. 

The best book for electrimans and beginners in elec- 
tricity is * Experimenta! Science,” by Geo. M. Hopkina, 





By mail, %. Munn & Co., publishers, 41 Broadway, N.Y. 


| Ineuiry Neo, 1800,.—For manufacturers of bard 
rubber goods. 


WANTED—Patent articles of merit to manufacture 

and place on the market. Whil buy or pay royalty. 

| Give full particulars. Address Sidney Folder Co., Sid- 
| ney, Ohio. 

Inquiry No. 1801.—For a machine for sandbiast- 

| ing buttons, 

WANTED.—A practical mechanical engineer of good 
executive ability in a large textile manufacturing com- 
pany. State age, experience and references. Engineer, 
Box 774, New York, 

| Inquiry No. 18@2,.—For manufacturers of locked- 
rubber floor covering and machinery for making the 
same. 

FOR SALE AT A BARGAIN.—100 tons 66 )b. steel gird- 
er relaying rails, 0 feet lengths. Wheelock twin high- 
pressure engines,’ 24 x 48 cylinders, Al condition. M. 
| Braudy & Sons, Grand Rapids, Mich. 
| 


| Inquiry Ne, 1803.—For a patented article for 
| 
| 
| 


general use that can be manufactured in the south. 
W ANTED.—Experienced draughtsman bn mili ma- 
chinery and machine tools. Permanent employment 
assured to rapic and accurate draughtsman. Beth- 
lebem Stee) Company, South Bethlehem, Pa, 

Inquiry No. 1804.—Ffor manufacturers of centrt- 
fuga! pumps for raising water for irrigating purposes. 

W ANTED.—First-class mechanic, thoroughly familiar 
with, and capable of keeping in repair, engines, botlers, 
pumps and all labor-saving devices 10 use by weneral 
contractors. Apply with references to Mechanic, P, 0. 
Box 774, New York. 

Inquiry No. 1805.—For manufacturers of water 
| wheels. 

The Excelsior Machinery Co., Of 26 Whitecross Street, 

| London, England, proprietors of inventions in special 
machinery. are prepared to develop, exploit and nego- 
tiate the sale of patented Inventions protected in Great 
Britain and Europe, also open to undertake the exhibit 


|audsale of any class of machinery; baving spacious 
| warehouse and showroom accommodation with power, 
ete. 

| Inquiry Ne. 1806.—For manufacturers of hard 
| or spring aluminium 


EXPERIMENTAL MACHINE SHOP.—We are not using 
our shopat present. Well equipped with lathes, shaper, 
woodworking machinery, etc, Wil rent use and power 
Fine place for automobile work. Biitings 
| Clapp Co., Boston, Mass 

Inquiry No, 1807,—For manufacturers or dealers 
in apring ore k motors 

inquiry Ne, 180S8.—For manufacturers of hot 
water heaters for boilers, 

R inquiry No. 1809.—For materials used in boat 
uliding 


very low 
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689,566 | Phonographs, duplicate sound record lit 
GSS, 051 der for, N. Petit 
689,101 | Phonographs, making duplicate sound = re« 
680, 165 ords for, A. N. Petit 
689,108 | Phosphates, manufacturing of soluble, G. de 
6a0, 102 Chalmot 
689,246 | Photo display cabinet, A. T. Lidholm 
Photographic developing paper holder, | 
680,003 Gilbert 
688,928 | Photogrs films, covering rollera wit! I 
Rolffs 
688,924 | Photogrs plate holder, Ashford & Newey 
Piano by spparatus for assisting in mak 
OS, 258 ing, ¢ H. Bromm 
“sp.047 | Pleture frame J. Rabat 
as0.o41 rack M t Nicholson 
OSS, 012 for sewers t« I Jones 
wrench, F. I. Sands 
688,086 | Pistol, liquid, R. Parker 
Placket lowure J M. Ulsh 
aae,o208 | Plat Ss. R. & A. I Rust 
oao,i24) rl ter and drill, J. H. Blward 
G80,177 | Plow i Mahl 
iow attachment, W. W. Katterhe ! 
OS80,154) Plow gage W i W Ilaen 
Piumb, ¢ D. Janeane 
680,144) Plumber's fitting, Fruin & Walker 
80.0034 | Pheumatic deapatch tube ayatem, fF A. Por 
G8. 840 dyer 
G80.347 | Pocketbook cotn holde { Iliering 
Pole tip buffer wv guard, carriage 1 a 
aao, 100 Tohnaon 
stand, M,. Slotkl 
O88, 000 post 
680,020 | Power applying mechaniam, H. Karross 
O88, 101 | Powe tranamitting mechaniam, M. Slotkin 
680,208 | Precious metala from their solutions, pre 
cipitating and recovering, B. Hunt 
680,116) Printing machine Daweon & Slott 
O88,018 | Printing machine, C, G,. Hornung 
G88, 025 | Printing press, hand, ¢ Ht, Till et al 
G88, 875 | Propelling mechaniam, 8. DPD. Tobaon 
G88,848 | Pulley lubricator, looae, fF I, Rippl 
80,007 | Pulp engine Ww N. Sherwood 
680,228 | Pump, differ tlal M. Coryell 
GO88,846 |) Punching bag platform, Yoerger & Schwes 
8S, SA ler 
680.554 | Punching machine feeding mechaniam, W. I 
G88, 002 Steg: 1 
Puree or bag fram \ vor Eigen 
Purse or bag frame, A. F. Fuller 
Rail chair and joint, B. H. Tripp 
Rall clean \ ton 
Rail frog, continuous, BE. 8. Bberlet 
tall joint bridge plate, F. BL Abbott 
Rall aystema, mechantem for raising tact 
ago ogo shoes on th 1, S. TE. Libby 
G80,078 | Railway leet Bingham & Schlect 
€S0 ea tallway awite? ‘ 1 Warren 
age 08 tallway ie ind fastener metalll I 1 
aan.o19 Masor 
tallway t amd means for securing track 
688,095 | rails to same, metallic, C. Buhrer 
680,820 | Railway tie plat I. W. Stephenson 
689,368 | Receptacle or erate, W. O. Anderson 
| Refractory materials for buildl or other 
680,008 purposes, manufacture of, Gq Sala 
689,064 | mon 
688,015 | Register See Autographic register 
688.864 | Riding habit J A. Ondrak 
689,171 | Riding or cycling habit, combined, J. A. O 
680,218 drake 
Road roller, steam, C. L. Hetsler 689, 186 
G88, 9007 socket, L. ¢ Sands, Jr 
688, 880 V gir A. Guindon 
ORS VAN v neg i fever 
688,842 | Rotary ngine J. J. Unbehend 
689,135 | Rabber ball and manufacturing same Ber 
storff & Meve 
ase.' Rudder brake 1 S§. W. Grenfell 
G88, 876 | Sad tr >» ws 4 lins 
nt, window, I. EB. Tranter 
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Sash pull and safety guard, combined, PF. A. 


Chandler 








Saw milla, log ler and stop for doubk 
cutting band, KB. I Thomas 

Saw set, S. Haltom 

Saw setting machine Ww l Holeomb 

Sawing apparatus, F. Linguist 

Seale oo. ¢ (vias 

Seoop bourd, A, N. Jordan 

Seuttle J. POPUMOCB. ...ccccesccccces ° 

Seal, car, J. Hf. De May eeece 

Seal, car, S. I Datel 

Seal, car, Peirce & Foote 

Seed hull press, cotton, W. P. Williams 

Semaphore operating device, J. Shoecraft 

Separable ring, Kellogg & Val 

Sewing machine ba atiteh attachment K 
G. Woodward 

Sewing machine buttonhole attachment Ww 
i Hargraves 

Sewing machine feed mechanism, |! Nor 
mancut 

Sewing machine hematiteh, A J A. Ovs 
terreich 

Sewing machine presser bar clamping mech 
anism, R. G. Woodward 

Sewing machine spool holder and tension 
device combined, A. L. Jacobs 

Sewing machine tension device, Quist & 
Hogan 

Sewing machine thread controlling mechan 


iam, H Klemm 

Sewing machine thread cutting attachment 
1. M. Glileckmar 

Sewing machine tuck folder, A, Laubacher 

Sha sdjusting device window, J H 
Brow 

Shack { I. ¢ W Ilson 

si} they for fastening col 


e like on, A, B. White 


Brown 























Nhe \ il, dovetalled a § 

SI levice window b I 

Sign supporting stand, 8, I Davis 

Siphon, Db A. Kreider 

Skeinin vw Winding machine J. H. Young 

Skins producing imitations of Crimean t 
Persian curl upon, 8. Lewin 

Sleeper, metallic, C. G. Vachon 

Smoke consumer hn Sehuly 

Smoke consuming and fuel saving devices 
\ (iermains 

Soldering bottome or tops of tin cana, ete 
ipparatus for, Bease & Lubin 

Soldering tron, T. KB. Lew 

Sole trimming machine i I Angell 

Sound record ‘(making sam | Berliner 

Sound records, apparatus for duplicating of 
multiplying, G Bettini 

Sound records spparatua for producing 1 
Berliner 

Spinning apindle, W. G. Morrison 

Spittoor s I Feathers 

Split machine, MH. I tech 

Spoke and tire tlehtener, Rew & MeReudy 

Spool stand, 6. Sechottenfels 

Stacks pneumatic, J. G. Taylor 

Stamp mill, Parnall & Krause 

Stamp team, fF Hrett 

Stand, see sign supportin atand 

Stave Jointing machine, J. P. Ruat 

Steam overheating apparatus, B. f Bastion 
wen 

Steel or iron sawing machine eold, J. til 

Steering engine, vessel, | +. Turner 

Stille, reetifier for apirit, R. Lever 

Stool, devotional, ¢ M. Dugan 

Stop motion flnger, ¢ I Healey 

Stove gaa, Hf Adler 

Stove, gasolene or gas, G. R. Moon 

Stove generator, vapor, I. Kinsey 

Stove or furnace, heating, fF J. Lansing 

Stove or furnace, heating, O. P. Mason 

Strop, swing, J. R re 

Suit case clothes holding vice, S&S. Kiefer 

Swimming devi B. J. Hooper, 

Syringe noaszk R. Parker 

Teeth, fastening for artificial, A. Bischoff 

Telephone cable fire protector, D. Saylor 

Telephone system, selective, J. V Stout 

Telescope, water, W. M. Parrish 

Templet for the manufacture of cuffa, etc 
J. I. MeDonald 

Thill coupling, M. EB. Covey 

Thill coupling and detacher, G. H. Tatge 

Thread cord, ets finger device for cutting, 
J. H. Polhemus 

Threshers, machine for rethreshing the tall 
ings In, M. S. Bowers 

Threshing machine, J. Lindner 

lie plate, J. N. Hayes 

Time alarm, ineased electric, A. P. Schloss 

Time check H. Gilson 

Time esewitch, automatic electromagnet k 
J. Sachs 

Tire and means for securing it on wheels 
whee P V. Tillinghast 

Tire, elastic, T. Gare 

Tire repairing tool, B. J. Piquet 

Tire, vehicle, B. C. & F. P. Whitaker. 

Toaster, bread or other, Z. T. Hall 

Torch, M. M. Carr 

Torpedo, railway, M M. Carr 

Toy for playing at target marbles, E tauer 

Trace hitcher, W Ww Meredith 

rack layer'sa inatrument, L. B. Clark 

Traction wheel, G \ k r 

Tray holder, M. Holl 

Trolley r. MeWillliame 

rrolley atcher, ( BK. Robertson 

Tunnels, means for ventilating, Churehill & 
Wentworth 

Type case, W. A. Wataon 

l'ype or matrices, apparatus for provisionally 
separating lines of, H. Bure 

Typewriting machine, ¢ H. Shepard 

Umbrella, folding, J. M. Shaffer 

Valve nutomatic, W I, Collins 

Valve, boller feeder, G. R. Ford 

Valve, centrifugal machine, G. Engel 

Valve for explosive engines, controlling, J 
Walrath 

Valve movement, steam engine, C. ¢ Worth 
ihgton . 

Vegetable cutter, L. Zlegelmeyver 

Vehicle, G. J. Quinaler : 

Vehicle brake, automatte 1. W. Rowe 

Vehicle fender, W A. MeGuire 

Vehicle front gear, ¢ G. Stretch, Ir 

Vehicle gear, TH. Ff Weeks 

Vehicle gear, short turning, W A. Koon 

Vehicle, motor, I 1 Dorsey 

Vehtele motor J T ih 680,001, 

Vebtele apring draft attachment, & V 
trraves 

Vehicle, steam propelled, S. Straker 

Vehicle wheel, I (> Stutsman 

Vehicle wheel, roller bearing, M. G. Bunnell 

Vehicles, feeder for motor, W. J. & G. Lan 

Vending machine coin controlled, D \ 
Buek 

Vending machine, coin operated, M. B. Mills 

Viscose, preparing, ( nite OSD, 556 

V iw carpenter's floor, W J. Young 

Wagon brake G. W. Sutton 

Wagon, dumping, M. M. Collins 

Wall flange, W Russell 

Warp threads, means for correcting Improper 
registry of party-colored, H. Hardwick 

Warping machine, W. J. Garlick.......... 

Washer, see clothes washer 

Watch plate, R. L. Peabody ee 

Water closet, Reid & Hammann,..........+- 

Water tube boiler, TH. Garbe . ee 

Water tube boiler, J. Q. A. Moore,..... 

Weather strip, ¢ Voge deed 

Weighing apparatus corbined with a bar 
row, David & Tropheme e 

Welding rings, rolla for, G. W. La Voo 

689,007, 

Whiffletree evener, R. P. Brigham. 

Whistle, bierele alarm, L. L. La Mere 

Wick, lamp, H. Sarafian edvece 

Window, J. Caesar Sberececcooes : 

Wire fat machine for making 1. J 
F. Gail ....... eeeee 688,843, 


(Continued on page 487 
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Engine, 
Engines of th 
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Fire 


new 
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Hoisting engir 
Holland beat, 
Honeycomb, 
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making 


House, Seri 
House boat, Loudon 
I 
Incubators, va by 
India rubber tree, the 
Indians, East, Trinidad 
Indians, Ser 
Indicator, locomotive 
Infants weighing 
Inkwell, siphon 
lroquols, lengthening 16, 
1 making plant 
J 
] mit Park reservolr 
Jupiter stew 
kK 
Kearsarge, the 
Kentucky the 
Key keeper nu . 
King Bdward, engines 
Kroupring Wilhelm, the 
L 
. 
Lamp, book, new 
Lamp chimneys, manufacture 
Lamp hanger new 
Lamp flament, new 
Lanee boata, German 
Lamp post sign, new 
Loa the » home-made 
leather turtle 
Lettering machine 
Lick Observatory station 
Ligt electric, chain pull 
Lighthouse teach Head, . 280 
Lightning tb an 
Linden, curious growth 
Lizard, horned 
Lawky Sir Norman... 
Locomotty f 1871 
I tive yn powned 
I 
} Locom Italian 
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Locom 
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Locon new 
I n n 
Locom It 
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Monument, Fulton 
Motor bieycles 
Motor, Brillie 
Motor carriage race 
Motor cycle, new : " 
Motor, electric, submerged., 
Motor wave 
Motors, starting device 
Mouse trap, electric 
Mower automobile 
N 
Navy yard, Puget Sound.328 
Nebula in Nova Perse 
Ningara Falla bridge 
Niagara rapids, passing 
Nile irrigation works 
Nouveau elrque 
Nova Persel nebula in 
Nut-lock, rallway track 
o 
Oll-cloth manufacture 
Oil sprinkling train 
Ol aprinkling wagon 
Okapl, the 
Opommunn the 
tive coke HOW eeeeeeeeeees 
| i 
Palace cat trolley 
Pan-American Expoalttion 
Pendulum propeller 
Pereaviet, battleship 
Perry the 
Petrifaction, curtouws 
Photographons 
Photography, flashlight 
Pipe covering, fireproof 
Plant electrl un 
Plow Barnhardt 
Propeller, pendulum 
Propeller, submerged 
Puiley aplit miimple 
Pulley wool large 
Pump, a new 
Pump, grease, simple 
ump rod balance 
Pyramid cliff... ..scccecceves 
Pyramide of Del Mar..sees ee 
Pyrometer, new seececese 
RK 
Race, automobile ° 
Racing machine Winton 
Races, automobile, Newport 
Radiometer vanes sveeees 
Rain FO wees seeveceeeee 
Railro: miniature esece 
Railway, funicular lectric 








Railway, 
Railway 
Railway. 


marine, a 
station, Buffalo 
the Loschwitz.. 





7 j Rankin bridge 
Rey ter, telegraph 
| Reservotlr, Park 





battleship 
viaduct 


Retvizan, 
Riverside 





Ropewalk modern St 
Rug straightener 
Rubber tree, the 

s 
Safety condenser, Grieve 
Salvage feat, clever 
Salvage operation, novel 
Sand blast, natural 
Sandwheel clant 
Santos-Dumont No, 6 
Santos-Dumont wine prise 
Sash, window, Bogue 
Saurians, American 
Saw sharpener, new 
Reale fruit tree 
Sehow fire department, . 120, 


Schooner ae ven-tiast 


Sentinel Rock 
Serl Indians 
Serpents for balloon steering 


Sewerage New Orleans 
Shamrock Il 

Shell, Gathmann 
Shells exploslve 
toate of 


he 
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effect of 

Sandy 
iL 

climbing 

marsh 

plank 





holder 
Ship-worm, the 
Sierra Madres, 
Sign, atreet 
Signals fox 
Simplon tunnel 
Skate roller 


burning 
new 
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atack wooden 
Soap deliver ilevlee 
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lidieator 


Sounding ™© 


Steamship, N. German Lloyd 
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Jupit 


Stopper ehalt new 


Steel 


Stoves erate f 

wT] Louis th 

Subway, rapid transit 
Switehbboard, multiple 
Synchronism indicat 


Talking machi 
Tank of No 
Tank, wate 
irring of twine 
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aph repeater 

raph, wireless, cheap 
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Torpedo boats 


Torpedk 


bouts, 





Trade Dollar Co.'s plant... 
oll-sprinkling. . 
Tramway, 


Train, 


rransit, 


rapid, 


funicular, 
subway.. 


electric 


Transit, rapid, tunnel.... 
Tranamitter, ee 


Tree 
rricyck 
rroliey, 
Tumulu 
Tunnel, 
Tunnel 
Purbine 
Tunnels 
Purbine 
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Berline 
windmill 





Thomas 
palace « 

African 
rapid 
Simplon 
marine, 
railroad 
steamer 


rurntable, 


Turret 
Turret 
rurtle 

Turtles 
Twine 


Vane 


Ventilator 


Viaduet 
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anait 
Astor 


hew 


Langley 
Girusen 

superposed 
leather 
Galapagos 


holde 
ly pesetting 
Typesetting 
l'ypewriter, 


novel 
machine 
machine, 
hew 
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weather, 

window 
Riverside 
flood 


Virginia 


Wagon 
Wagon 
Wagon, 


axle 
forage, 
oll-aprinkling 


skein 


new 


~ 


hew 


Wall construction, mold for 
Waste-heat engine 

Water heater, electric 
Water tank, new 

Water tower, fire 

Wave motor 

Weather changes, cause of 
Weather vane, new 
Weighing infants 

Wells, artesian 

Westinghouse Co, works, 120, 
Wharf destroyed by teredo 
Wheel ball bearing 

Wheel within wheel 

Wind pressure gage 
Windmill, tree 

Window sash, Bogue 
Window ventilator 
Wisconsin, engines of 
Wisconsin, the 

Woman, petrified 

Worker bee and sting eee 
Wrecking operation, novel... 


Writing 


Wyoming 


machine 


fossils. .....+. 





Y 
Yew tree, In old..... 
Zz 
Zinc, mining, Kansas...... 
_———— 
MISCELLANY. 
Figures preceded by a star 
refer to Illustrated articles, 
A 
Aborigines, name for 


Absinth 


Abyssinia, 


Academ 
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of 


tlonal 
Acetylene, 


Acetyl 
Acetyl 
Acetyle 
Acid, 


ie 
ne 


advantages 


for 


“as 


Acouome ter 


Adder the 
Acroplane problem 
Africa, railroads of 
Agricultural museum, Cuba 
Agriculture along Yukon 2 
Air, compressed, for oll wells 
Air, compressed, uses of 
Air, conquest of the 
Air, liquid, company 
Alr of London tunnel 
Airahip, Bastin 
Airship, Exeklel 
Airship prise, the 
Airahip, Renard’s, new 
Airship, lose, at of 
Airships, Santos-Dumont 

*h7, *s0, 
Alrahip, Santos-Dumont, fails 
Alrahip, Santos-Dumont, mis 

hap 

Airship, Santos- Dumont, 


Airahip 
\labam 
\larm 

Aleohol 
Aleohol 
Alcohol 
Aleohol 
Aleohol 
Alfre 
Alter 
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Arizona 


Arkansa 


Arm 
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explorations 
Selences, 


iu 
Na 


of 


signaling 
lampea 

impurity o 

compound 


he 


Kr 


ORs 


automobiles 


motors 


stors 


millenary 


dev 


the 


indicator 


eup. 


eup 


cup 
large 

new 

wild 





me 





ra 


ontest 


contests 


cos 


Okapl 


feeding 


Je 














rusa le 
ogr 


ress, 


ne ungu 


rican 


f 


Dumont, 
*1 


at of 


ices 


for 


m 
aphing 
1903 


arded 


SSS 
421 
200 
204 











Automobile driving axle..... 
Automobile endurance race,. 
Automobile, fire . 

| Automobile fire engines 
Automobile forage wagon 
Automobile In German army 
Automobile in Tunteta . 
Automobile mall ecolleecting.. 


Atmosphere, depth of 





Auger, post-hole, wanted es 
Automobile accident i, 106, 
Automobile Alpine trips 

Automobile bank, a0......6. 
Automobile bull fight...... 





Automobile damage case 











Automobile, Marcont's 























Automobile mile track ree 
Automobile, miniature 
Automobile mower 
Automobile newa, .6, at, 
Ti, &7, 100, 110, MM, 
isk, 100, 215, 0, 
205, : oor 
Automobile, novel use of kT 
| Automobile patents coe 
|} Automobile postal wagons... 502 
| rac . “oO 
¢ race, Belgian i 
Automobile race, Paris iv 
Automobile races se 
Automobile races, Newport,,*160 
Aut obile record, new HOO | 
Automobile savings bank 218 
Automobile service, a public, 107 
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Automobile show exhibita, 
*hl4, 1 
Automobile apeed recorda,...*47 
Automobile tour of Seotland, 100 
Automobile transapert, Brus 
wele 2 
Automobile transport, Mada 
guscar 215 
Automobile vocabulary 18h 


Automobile va, balloon 

















Automobiles, aleohol ‘ 
Automobiles, electric it 
Automobiles for FPreneh army 110 
Automobiles, Mora 10 
Automobiles, military 87, 100 
Automobiles, military, tent 
of 
Automobiles, speed in 
Antomobiles, satyle in 
Auto-tricycle, Thomas ba 
Autumn leaves, atudy of 201 
Axle, driving, automobile,..*180 
Axle, wagon, skein for...... 235 
B 
Baby incubators sees *08 
Bacilli, phosphorescent... 
Bacteria in modeling clay 1M 
Bail supporter 
Bakery, portable 
Balloon ascension, a 
Balloon, DBxeklel 
Balloon, exploring, data 
Balloon in the army 
Balloon prize, the 
Balloon, Renard’s new 
Balloon, Roze, teat of 165 
Balloon, Santos-Dumont. .38, 
*h7, *s, °213, °428 
Balloon, Santos-Dumont, fails 195 
Balloon, Santos-Dument, mis 
hap Os 
Balloon, Santos-Dumont, prise*314 
Balloon, Santos-Dumont, 
wreck "155 
Balloon, the Kress 200 
Balloon trip across Alps 24 
Balloon trip across channel 
Balloon trip, contemplated 
Balloon trip, de la Vaulx 
Balloon, Von Zeppelin's 
Balloon va. automobile 
Balloon, war, Barton's 








Ballooning feat, a 

Bank on wheels 

Barges, electric townge 
Harley, constituents of 
Barometer, new form of 
Barrel, new form of 
Baths, Roman, Seotland 
Battery, aeml-dry 
Batteries, storage, portable 
Battleship Chart agne 
Battleship design 





latent 
type 


Battleship 
Battleship, 
Battleship 


design, 
recent 
Retvisan 











Bridge, suspension, New York *T0 












Mridge, the Rankin 
Bridge, Willis Avenue 
Kridge-work, dental, patent 
ridges, arch, concre Oe 
ridges, big, patinting.... 
Bridges, lift, rolling,..... 
Bridges va. tunnels 

Brake, Westinghouse 6a 
Ireakwaters, strengthening 
Hronge, ancient, analysis o 
Bucket, grab, automatic, . 
Hull fight, autemobile...... 
Bureau of ordnat 


Hureau of standardization. 











Burglar alarm, simple 
Hurglar-toola, electric, 
Burial tumull, African - 
Hutter supply, Bogland’s,... 
Butten for flremen,...... es 
c 
Cable companies, number... 202 
Cable laying tn Phillippines 
*n26, 402 
Cable, london and itir 
ingham seeetenes 
Cable apan, Carquines,. 
Caesium compounds, new.. 
Calelum carbide, analyals, 
California, the . 
Camera for the Sultan 
Can opener, powel,..... 
Canalgre growing 
Canal, Black Bea 
Canal plans, Kusela’s 
Canal, ship, proposed,. 
Canal, Sue figures... 
Cancer, cause of,, 
Cape-Calro telegraph ‘ 
Cur coupler, requisites of, 
Car, excursion, night 


Car for 

ar, palace, 

Car, self-propelled 
Cara, electric, 


Caroussels, 


Carbor 


Carquines, cable span 
weaving, 


Carpet 
Carria 
Cave 

Caves, 
Cellule 
Celtie, 


Chain 
Chalk 
Chamy 
Charle 


Charleston Exposition . 
Charleston, os 


ma 
) heater 


ee, atea 


drawings 


French, 
vid 
White 

of We 
stopper, 
Vin 
magne 
magne, 





Chattanooga, t 


Chem! 


of 


Chemists, wealth 


China 
China, 


Chimneys, lamp..... +++ 
Cigar butta, gathering . 
Clay, modeling, bacteria tn 
Cleptoseope, UO... ccces 
Cleveland, the , 

Cum dwellers, the.. 

CUM dwellers, ruins 

Clock, a remarkeble... 
Clouds and electricity...... 
Coal, bituminous, tndustry.. 
Coal exports, our 

Coal tar, products of 
Coaling, quick ‘ 
Coaling tower, novel 

Coast signal service,. 
Cobalt, solenides of ee 
Cobra and Viper, lowe of.. 
Cocoanut, new product from 
Cock, atop, new 

Colnage, process of 

Coins, English, new 

Coke making 

Coke oven, Maryland 

Coke substitute for coal 


atry, some 8 =6mysterien 


grass al 


shipbuilders of 


Colchicine 


Cold-storage plant wanted 
Colorado, irrigation ta 
Collisions, sea, to prevent 
Colorade, the 

Color solution for plites 
Colors, coal tar 

Columbia and Shamrock 
Columbia the 

Comet, Backes 

Comet, Backe'’s, retarn of 
Compass machine 
Composing machine, new, 
Conerete arch bridges 
Condenser, electric, novel,. 
Condenser, safety, © ve 
Condending plant, Bdleon.. 


Congress geographical 
















Battleships 
Battleships, weed in 
Beads, celluloid | 
Beehives, traveling ‘| 
Kee keeping in 
States INI 
lerehaven, Port of Pal) 
Kerthelot anniversary 410 
Ricycle gas generator ean 
Bicycle, military, French 204 
Bleyel motor *415 
Biceyele, moter, Hedstrom we 
Biltmore emt 106 
Blood, concentration of L175 
Kiow! rain, analysis of 
Blow pipe Improved 0 
Boat howe Louden *1s1 
Heat, lanee, German bt) 
Boat submarine Engliah, 
new 
Boats, submarine exper 
Keates, submarine French 
Bouts, submarine, utility of 
toller, Bellewtlle testa of 
Boller Inapection in France 140} 
toiler locomotive problem wn | 
Boller testing notes } 
| Roller, water-tube 
Boiler, water-tule 
Rollers, Bellewtile 
Rollers, evaporative 
Botlers marine In 
tollers 
Bollers 
Bologna 
lamp 
me 


. 









Bre 
Bro 
Ir 











Brooklyr 
eantiley 
tricia cant ver 
Bridge, East River, 
Rridg ( telk 
tridg etruffe, new 2 








Congress, hydrographic 
Contrivances, odd 

Cooking ranger inventor 
Copper in Siberia 

Copper emelting ip Ania 
Copyright infringement 
Cordage, manufacture of 
Corn crop, estimate © 
Couple thermo-electric 
Coupler, ear, requisites of 
Crabbe Russian expert of 
Crane, floating, S0-ton 
Cranial evelution 

Crofton dam 

Croton dam, thew 

Croton dam, remodeling 
Crowds, large, handling of 
Cruiser Leon Gambetta, 
Crulsers, armored 

Cruisers, protected ...+0e5. 
Cruisers, seml-armored 

Cup champlons, atruge’ 


Cup 
Cup ¢ 
Cup 
Cyele 
Cycle, 
Cyek 





contest, 
onterta, 


races, America 


exports, 
thoter, 
motor, 





Dairy, Queen 
Dam, Croton 
Dam, Croton 
Dam. Croton 
Defenme enrle 
Delfine, subme 
Del Ma pyre 
Denver the 


Derrte 


k, boallde 


carrying live fab 


holder ‘ 
manufactare 


trolley. 


in Londen 


nufacture of 





Persian... 
m, condensing 42 
remarkable 


Star liner,... 
astern States.. 
novel 





battleship... a 











Amertica.... 

America... 
increased 

evolution 

TOW ce enceeeeee 





D 
Alexandra's... 
te ; ; es : 


Wessevese 
remodeling 
means of 





us 
rine veasel. 

smide Of. ...6- 
T's oeeeeeeeee 





















































electric. 





Locky 





furnace, 





retirement 








i 
ih) 
» 
Diact 
is I 
D 
Ih 
! f I 
i> 
lb ‘ I 
i r 
lire 
i " 
D 
D ' 
D ‘ 
be 2 i 
D ; ‘ 
DD ‘ 1 m 
Dying - ‘ : » to hard 
Kb H 
I f » causes f 
I . e 1 ‘ Oak 
hal ‘ f 
I t ! Hi Ww death f 
by f tracti 
be 
hit I 
f 4 
i 
kl wat 
' } 3 
. Ju 
I I . N 
r o 
Elk “ Ne 
Klect - th 
Elect mbing 
Blect 
Ble pt t ca t 
Eleva f { ar, 
Elev *, gral ur lie 
Em! katlo mat floating 
Emden, port of heat Lou 
Emery t raulie plant 
Koerg elect el Pn 
Energ t mraphy, 
Italy 
Er gas pl ‘ juinone ¢ 
Engi locomobile, new °K liypnosis i f 
King passeng improved 1: 
Engi tract t motor 
Kng yaste-heat 
Engineering nari appli 
‘lift ‘ 
Engines tea 38, I I fact 
wi im, 1 1o I plant va 
15! 107 mu 215, 21 lehth saurus 
ate 1S - #1! ba b 
Eng s, electrica ‘ 231 | Ind lence 
Kugineers Elect ul inet tior 
t 147 | Ind I 
Engine i se 215) Ind ? a. 
Eng a ' 118 I mt 
Eng I Mit ibt 
Koxg “ k bad I t 
war *S8 | Ind ¥ 
Eng \ *S78 1 “ eT f 
ke . t I I is 
Buterta [ ” " & * 
Burey Ink aipt 
Excure re at I f el X 
Babibi I mi t 
Ex ped sf ! les 
Baped I ns ' 
Exper 41 a4 ‘ &N 
fx| \ s 4 "iN 
BKaplora h wu ond s j 
Kap : M4, 41¢ 
Explosiv f 102 | Inventions, »« 
KA pes S11 | Inventions, w < 
Exp ! \ *25 | Inve ’ as, | 
Kyeglaam [ ¥ o Iroq “ } x 
I s I ] 
r Ir re BM. 3 
| king P i 
Fabrics adult | 1h) | nining near Dov 
Fat lect °348 | | pickling of 
Farragut °S88 | Ir roducer, Russia as 
Feeble } Lone Iting vw ft a8 
Feeding wild 5 250 | Irrigation society, protes 
re *106 | Ty pret ic 
Fev i mosq 
' « iy 
t y 137 J 
Fit ow 
Fila “S40 1 J Park reservoir 
Fila Os “00, 206 | , around tt y " 
Fiit a frau railroad 
Fi \ wid r at 
Fing f sal 
I pa Si 
F , - K 
" , tme achool, . #124 
} u + . Ka ise Withel de ( 
i x ir Kansas mining 
1 \ i are 
Fi I K t 
a ‘ii h 
ri K aelt i g.°l King Bdward ‘ s of 
ri bia iy x } ‘ 1, atea 
Firet ‘ f tov + ° al K ' 
Firen tra g atl ! h alg 
Fis) : ~~ K Wil t 
Fisk J ! 
Fla ik 
Flas ‘ L, 
Flood, We ‘ i 
rh f Mad . +) Lal 1 ( “7 
FI I jen he 
FI 
" D t : 
rl P N ° ve 
k 1 2K I Ng 
Foe * 7 ‘ 
t ! - LD La f pus ire 
Fool h “ «8 La ng w 
1 nN iT I i t, Nernst 
t ’ I N . 
t . I La oO 
i ° I D signs 
1 " \“ "41 \ Hew t 
t . t *, inea pa 
} Y] Aol f 
I A la Ne * t ved 
; _ npe N | st f 
t -' I bout ( 
} - *4ialy an | 
t La ig versa Lat 
' , " 
} K 1 ~ f 
t S , R t slides listorti t 
b . » Lay Ly 
' . Laat 8 \ “ 
Fung Lath ‘ ad 
Pur glass l “sisi R. 
| Laws s 
a Lay : . t 1 8 
Gag 1 press *S12 | Leatt artifi “ 
‘ ai S Leathe turtl 
4 vel x Leaves tun 
fens of vate I Josept leath of 
‘ engine plants I es uM 
Gas engine mr stor 11 i Leonids, the 
Gas generat bleyele *451 | Lifting machine 
Gaa, natura f mot : 2 Leviathan, ulme 
Gas, natural, «et kag 6) Lick Observatory, letter frow 
Gas, natural, status of M0} Life, future one upor 
Gas tubing new weil electri Rangkok 
Gases, liquefy! *148 1 , electri ha pall 
" 2; 1 thouse, | plating 
si4jt use, Reach Head 
cia, the *S78 | Lightning, ball 
Germany census of 231 | Lightning belt, deatructive 
Germany, commercial depres Lightning, nature o 
. sion .. ses Lightship, a unique 
Germany industrial crisis Lilaca, under 
a new apecies of Lindsay, J. B., monument 
Glase for scientific purposes Lizard, horned : 


of. 














4 la 
‘ I u 
2 I " 
Ar 
‘ I ' 
Melt n 
om) | I 
I wit 
° I } 
e4n2 | I 
246) 1 ge 
2) Lupus 





| Mamm 
*428 | Ma 



































Scientific American 


Ex position, 






Patent Office stor f 70 
Patent practice ‘ 





Stephenson's 













































































LELELELELES 





zs 


























we 1 
Aver tl 
el Sr 
exp to Sr s 
y flashlight SI “ a 
very of a 1 I leath from 
Its, feldspar Sr 8 g 
tt , Se \ 
ith of 17 Soi l 
the 275 | Sod 
vi "314 Sod 
lok 283 | Sod xie 
*116] lita ac wes " 
in, | Mow ‘ 410) Sound r ds luplica ig 
M s is x ~ l sward 134 Sounding t 
Mot aval 4) South D ‘ 
enga | M ! “ >) | Spectra kal metals 
147) ™M va. | nd Speed t ‘ 
: M iriving submerged Speed t pr 
" M Cong sig f 146, Speed pr f 
Mot t ivy yard Spid x 8 
M ' Ma i simpl Spiders ! 
M la Ss I’ £ 
} Mot aX t Stack s “ 
M volut ow St . j } 
130 | Motor ‘ simp! Star, Pe 
e4n, | M subs rt Stars, } f 
31 M gua pla ~ Ww Stars s xu st 
104 Mot bi le Del Ma Starting ev 
ej 29 | Mot x s St 
4 M 3 s Sta al 
iM dae * R S x 
MSM t ! 6s Ss I 
i M ~ . s 1 Wik nut bil ind t n 200 £ 
Motors, s g dev f *oIR ‘ Aus 62 | Ste pressur t 
M Ves s t bile R aut Buff St s heatec 
RK hill Ps Stea N 
Mouse T R t ag ; Be ve 
M sutem R s bil Newport.*169 | Steam: t 
| Museut \ ia and R rs 8 d of 1198 ar Unit 
Mustard bug 19 | Rad ays t of s 
Radiun iys, sel ul \ Steel castings, | " 
t Steel J ‘ 
XN R s, at d Steel I sed dus 
‘ R gug Ste I 88, a new 
~ Naval be 1 Rang f ! *122 Ste in ved 
il! Naval ura f “ i Rank “ Steel x 
oan Navies of t rid S}| Rats s f, Lis Steel sa 7-mast 
230 | Navigatior loy Rays, X d tive work Ste structura oder 
I t Ist R ! rs aylv stat ! St dD travels f 
Nav . \ ts OOTR 1 tu 8 St u f ma 
Nay . ~ 258 | Ra is of Africa 6 | St £ discoveries 
Nav x OS | Ra Is iti f Stov trac hang ir 
Nav 1 me =4] Ra ling t ity it Stoves 
Nav vert 74) Ra Af ‘ s t 
Na N Si is 74] Rail lk t and D T St 
Navy vessels x q . 7\8 I 
| Nav i, Pug s Ra s, M S 
~ | Net Nova I ~ . ’ t 2 | Su 
ho! , i ~ 
06 | Nose mS } Railw I -— = oe 
66 | Nod " 213 | Rallw ma Ss ( 
“104 New York t Railw me ds, Al 8 
pr 130 | Railw Mex 17 |S 
r suppl Railwa s t 
w bridg ° Railw " M *} s 
in poet sat f 201 | Railw Russ s 
— passing "201 ) Ra signa x Englis Ss 
levelopment.. 230} Railw ~ Butt . 
| Panan Railw . x ‘ 15 
‘ ks Railw eet ass t 24 
l Railw 3} * Los 
"165 | 7 t 
sward f LMT t “ sys 1 Ta 
I leat States 1340 I 
115} Ratlwa : 87 | Ta 
k of *420) | Railw t 1s I 
bul i Re ‘ lerg i ra 
lus th Is 54/7 8 
n *102 | Rallwa \ x 1} 7 
RK Ita 205 | I 
Rallw Englis loss 1 I x 
ell o R . st syster 2 I ‘ 
+“ Ra &, gov t ! 
2 Onk t rg v m1 T ways I new 200 | Teleg 
*9 | Obsery fi . 22) K 3 x i 22 
110 | Observa R I s SiR x I l 
ie y * AY | 
Odors as antise “ “ y i 
ol 5 1 lysis f 
Ollel f 1 na x 
ot ' vas x g plant, } l 
on ~ t f i Alaska z 
oO { , * ' w rf 
old 0 . v | I’ ~ 
mMlO ‘ ghw s x 
151 | Otl-ay " . 
OU ta - " 9 
211 a) ! . 1 
” ' “ leg as, develoy 
‘ f x lens I 
x 8 leg ss Draw 
work of t z 
e f k, mod grap W 8 Eng 
yt > ] " m7 “ a f . t ‘ ! 4 
*184 | Own ian " Oo, 20% I x 207 | Tel { ss, Johr 
RT I Owe rvke w ne Riv Ma vigal f roe " 2:34 
188} Oxygen for a Luts 1s2 | Riv Tyne ' vements 207 | Teleg ! wireless, M 
Oxyeer 182 |] Rivers v 1 “an 
231 | Oxwee manufactu of 190 | Rivet pnenut 2 Telegrapt “ ss, I 
"340 Rubb substitute for. .349, 431] 7 gra Sy as, Ret 
Rubber tree iltivat *203 | Telegrapt w ss, Tesla 
*204 Pr Ruby, t¢ 155 | Telemet« \ “ the 
72 Rugs straightening *11¢ Telept aysten th 
°20n2 bridges Russia as an iron producer... 87 | Telepl common battery 
277 rt, of Paris Telephor repeater 
7 eee Telephone line, secrecy « 
3S fiber s Telephone system, London 
27 r Nicaragua Telephone transmitter, vibra 
*187 | Pan-A n, end f Safety condenser, Grieve .*400 tions we eoene 
19 Pan-An in Exposition Salt, cake and caustic soda 267 Telephoning a hospice...... 

































t 











r hand car 
Turquoises, mining of 199 
irre the superposed *123 


leather 





of Galapagos 


holder, nove 














rahei une sary 

Tycho Brahe, mb eas 
Tyne River ts 
l'ypewriters 
Typewriter, new oe 
Typesetting machine ...... 

t 
Uganda Railwa 8 
I ! tes ‘ ” 
Upsetting machi "154 

Vv 
ane, weather, new... *3 
egetaline butter 
entilator, window °2 
Vessel, interesting ME 
Vessels, American tonnage 
Vessels lost in 1900 
Vessels, fighting 
Vessels, new 





Viaduct, 
Vibrations under Lond 
Vibrators, and els 





fects om 
Vineyard pest, new s4 
Viper and Cobra loss f 





Viper, tocpedo destroyer 68 
Virgil, statue 4 
Virginia, the *"78 


Virginia, West, flood i 


w 








Wages in India 13 
Wagon axles, sk f 

Wagon, oil sprink g *187 

Wall construction, 1 i f *S4 

naval 75 

74 

27 

’ 

z ‘ 

*71 

"1 

















! 

sts 214 

#2 
8 180 

51 

#88 
ks e728 
*248 

f 

*312 

eo4 
18 
#2009 
1..°2349 

a 

18 
> 

' S 
W kmer Germa WOT 
| Wrecking, marin ¥ *310 
| Writing wu hine ew ; 

Wurtemburg, «s e in 12 
Wyoming foss ] ry *4 

¥ 
Yacht for King Edward...... 205 
Yachts, factor of safet 7 
Zz 
1 





Zine fleld, a new.....csesees 2t 





Zinc mining, Kansas........ *2 
Z natural, Ugand o° 6 
Zuidee Zee, rect ng 26 
Zuider » re 262 




















, 
i 
9 


wBNARONACA 
































DECEMBER 28, 1901. 


Scientific American 


437 








00D or METAL (43 
4 Workers™= = 


Without Steam Power should 

ase our Foot and Hand Power 

Machinery. Send for Catalogues 
A—Wood.working Machinery, 
B—Lathes, etc 


SENECA FALLS MPG. CO. 


5 : AS 4 = 
695 Water St., Seneca Falis, N.Y. ras 5 





WN ATHES” TOOLS «v0 SUPPLIES. 
HES. sins: TIAN LATHE CO'2?cinnar 





ELECTRO MOTOR, SIMPLE, HOW TO 
make Br G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which May have sufficient power to operate a foot 
lathe or any machive requiring not over one Man pow- 
er Wi th it figures. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, 41 Price 10 cents. To be 
had at this office and from ail newsdealers 


WORKS LIKE 
LIGHTNING 


riveting together various articles of Hard- 
rools 





ware, Mechanics’ Bicycle Chains, 
Sewing Machine Attachments. Agricultural 
Implements, etc., at the rate of 1,000 blows 


per minute. The famous 
ELASTIC ROTARY BLOW 
BS RIVETING MACHINE 


has no equa! of its kind and is a boon to every workshop 
and factory in the world. 81x sizes 1-16 to % inch. 


The F. B. Shuster Go.**™ “eX: °°*™ 
THE 2% H.P. WEBER JUNIOR PUMPER 


Weber Gas and 
Gasoll “‘ngine Co., 
P. 0. Box 1114a, 


CONTROL OF FIRE. 
per on fire oxMoguisnmes nt. 
SUPPLEMENT 11% Price 
Munn & Co, and all = swadealers. 





baneus Clty, Me come 
—VALUABLE PA- 


SCIENTIFIC AMERIGAN 
10 cents. For sale by 





THE MIETZ & WEISS KEROSENE | 


and GAS Engine 
burns KEROSENE 
\ cheaper and safer than gaso 






ine. Automatic, simple, re 
iF liable XN electric battery 
+ or flame use Perfect regu- 





Belted or directly 
o dynamo for elec 
tric lighting, charging stor- 


me battenes, pumping and 
all power purposes, 
iw > for Catalogue 
A. MIETZ, 
8 Morr Sr., New Yorn 


Awarded Gold Medal Pa n-American Exposi- 
tien. Buffalo, 1901. 








The ‘‘ Wolverine ’’ Three Ps. 
Cylinder Gasoline Ma- ahoous 


rine Engine. 
rh raninn 





and @ 





ar and st ationar 
w HP 
WOLVERINE. 


MOTOR WORKS, 
Grand Rapids, Mich 


GERE GASOLINE ENGINES © 
TTT ir BIN-~ OPEN BOATS 


CNGINE CASTINGS Boat rRames 
GEO.H.GERE YAC* 1 xuncH Wis, 
GRAND RAPIDS MICHIGAN 








tan) ‘ > x 
ACETYLENE GAS AND CARBIDE OF 
Calcium All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perfor med with it A most valuable series 
of articles, giving in complete form the 
this subject. Details of furnaces for making the carbide, 
gas generators, gasometers, burners, etc. Contained in 








SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 99 

out, 100 1OLZ, 101 rez, 
1035, lass, 1057, 1oS3 
1083. 1084. 1085. 113 2, 
1149,1150, 1203, 12 Price It 
ents each, by mail, from and all ne wadeale ra. 





BINOCULAR. 


(The Tri#der.) 
Smal! as an opera glass 
powerful than the largest tleld 
glass. Send for Circulars. 
QUEEN & CO. 
tical and Scientific Instru 
ment works, 
1010 Chestnut Street, 
PHILADELPHIA, PA 


NEW 





New York: 59 Fifth Ave 


AUTOMATIC ines 2D HY DROMETER 


APPEL-NURDOCH COMPANY, «+ Chicago, Ill. 


For Heavy Continuous Work 


every machine shop will commend our 
Power Pipe Thre vading and Cut. 


ting Machine. nes are central 
ver machine, equa ne the weight 
Within the cones ure compound gears 
giving six changes of speed Gea 
require no extra space and ar pro 
tected from dust or accident, Chasers 
LH be opened, threaded 2 removed, 
other inserted and cut without st« Pp 
Sing machine. TF? Send for Catal 


THE MERRELL MFG, CO, 
501 Curtiss Street, TOLEDO, 0 





Now is the time to subscribe to the 


SCIENTIFIC =AMERICAN 


for the year 1902 
Subscription Price, - - $3 a Year 
3 Months Trial, 50 cents 


ror 











W.& D.MOGEY. 


BAYONNE CITY N 












particulars of | 













Wire stretcher, M. D. Ferrin... 
Wire tightener, L. F. Tarbell..... 
Wood impregnating apparatus, G. F 
Wood, preserving, 0. Chanute — 
Woodworking machine, R. Schle teher. 

Wrapper, reversible mailing, Ga 






Wrench, J. W. Subdter. .....cecsccccessecs 

Zine from lead, removing, Barton & MeGhie. 80,27 

Bithor,. Eyre, VF. BEMMOlE. «ccsecesccccessenes 380,207 
DESIGNS. 

Bottle, F. F. Garrard.........ccccee 

Buckle, B. F. Hecht 

Button, cuff, M Wetzler. 


Candelabrum, 8. W. Babbitt 
Clothespin, A. Smith 


Drill bit, Getehell & Jackson 


Fencing, wire, Dwiggins & Swank 
Hose rack frame, E. Cliff........... 
Insulator, electric wire, T. F. King 
Milling machine frame, J. Becker 


Milling machine upright, horizontal, J 
Range, portable, T. I. Rankin 


Stove, cooking, T. IL. Rankin 
Stove, heating, T. I. Rankin 

Tool, hand, J. L. Clements...... 
Toy hoe and rake, H. T Kingsbury 
Toy rake head, H. T. Kingsbury 


Veivet smoother, H. Kendstrom 





Wrench, hub, A. P. Smythe........cceese0- 
TRADE MARKS. 
Antiseptic ointment and powder, Aseptinol 
g Co * 
| Boots and shoes, leather, W. 8S. Nesmith 











| Cigars, Cuba Rica Tob. Co a 
Coats and shirts, Heidenheim, Levy & Co. : 
Eau-de-colognes, soaps, waters, and lotions 
for toilet purposes, Naamlooze Vennoot 
schap Eau de Cologne Fabriek Voorheen 
J. C. Boldoot 37,409 
Envelopes and letter sheets, coin mailing, 
Kimsey Manufacturing Co § 
Metals, base, Ajax Metal Company 
Paper, wrapping and toilet, Albany Perfo 
rated Wrapping Paper Co 37,467 
r ~~ yhic developers, Farbenfabriken of 
berfeld Co 37,468 
Remedies, certain and proprietary, Doull 
Brothers 37,474 
te certain named diseases, W. C 





| going list For 
|} address Munn & Co., 361 





More | 





37,475, & 


Sharpe ning implements for scissors, shears, 


and cutlery, W. H. Diggs 
Shoes, R. B. Haaker 
Syrup, flaxseed, M terube Z 
Throat bands for the cure of diseases of the 
throat, Egyptian Mfg. Co : 37,472 


Tobacco, cigarettes, cigars, and snuff, smok 
ing and chewing, M. C. Wetmore Tobac 
co Co Cbedreosbesnsesbceewas 37,470 
Tuning instruments, Tunella Co............ 37,478 | 
~ . 
LABELS. 


‘*‘Beckwith’'s Wonde rful Toothache Cure,’’ for 





a medicine, Beckwith .... 8,855 
Cc. E. Mull'’s Perfect Manhood Remedy,”’ 
for a medicine, C. E. Mull .. 8,8 
Davy's Sparkling Pop, for a beverage, J 
Davy —— 
‘King Edward,’’ for whisky, John Dewar & 
Sons ° oss 8,848 
“‘Lin-Menthis Greene,’’ for a liniment, E. R 
Greene .. 8,849 
Mermaid Genuine Pain Expeller,’’ for a medi 
cal preparation, Mermaid Genuine Pain 
Expeller Co . seopes QE 
“Nature's Remedies, for medical prepara 
tions, Warner Medical Co masasee 45 
“‘Pepto-Lac Improved Kumiss,"’ for kumiss, 
Acme Pharmaceutical Co 845 
Bhoustartious a, for a medicine, Rhe umati 
cura © ° . . . 
“st. EB mili m,"’ for a wine, J “Groetsch... 
‘Tupelo,’’ for salve, G. E. Thompson. 
PRINTS. 


“Hill's Cascara Quinine Bromide,”’ 
cine, Gray Lithe wraph Co 
“Orange teauty,”’ for shoes, 


for a medi- 


. 436 


Hanford. & Adams 


A printed copy of the specification and drawing 





of in the foregoing list, or any patent 
in 1 since 1863. will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given Address Munn & Co., 361 Broadway, New 
York 


Canadian patents may now be 
ventors for any of the 


obtained by the in- 
inventions named in the fore- 
terms and further particulars 
Broadway, New York. 





NEW BOOKS. 

Mopern Evoquvence. A Library of Famous 
After-Dinner Speeches, Classic and 
Popular Lectures, the Best Occasional 
Addresses, Anecdotes and Illustra- 
tions. Edited by Hon. Thomas B 
Reed, editor-in-chier, assisted by 
Hon. Justin McCarthy, M.P., Rossiter 
Johnson, Albert Ellery Bergh. Phila- 
delphia: John D. Morris & Company, 
1101 Chestnut Street 1901. 10 vol 
umes, 6% x 10 inches. 4,500 pages. 

Oratory is far from a lost art, and we have 
to-day some of the most brilliant and witty 
speakers that have ever graced public occa 
sions, but the oratory of the century just 
passed has also to be considered, and these | 
famous speeches, addresses and lectures are 
worthy of all attention The editors of the 
sumptuous volumes before us have worthily 
performed a singularly difficult task. They 
have sat down soberly to collect and publish 
in enduring form the ablest and most repre 
sentative oratory of modern time No expe 


tried, and whatever is in 


proved 


riments have been 
the library ts of 


after-dinner 


value and interest 


Tt includes speeches, famous lec 


tures, addresses, stories, anecdotes, reminis 
cences and repartee of banquet hall and legis 
lative forum Everything which is used is used 
in its entirety The “Committee of Selection” 
includes well-known names and the editors 
are of world-wide reputation The books are 


specially well made and the set is an imposing 


one 

Drying BY MEANS OF AIR AND STEAM. By 
E Hausbrand. London: Scott, 
Greenwood & Co. 1901. 16mo. Pp 


Price $2. 


upon drying is very scant, so 


72, folding plates. 
The literature 


that the present treatise with its valuable 
tables and diagrams will be most warmly wel 
comed The author has furnished the means 


of ascertaining the consumption of air and heat 
in any drying apparatus, 
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1 J itenabat: 


SOLD EVERYWHERE 
Sent by mail if your dealer does not supply you 


Williams’ Shavin y bow: - + 25c. 
Yankee Shaving p. (Round or Square), 10c. 
Luxury Shaving Ta = 25c. 
Swiss Violet Shaving Cream, 


« 50c, 
Williams’ Shaving Soap (Barbers’ ) 6 ‘Round 
Cakes, 1 Ib., 40c, Exquisite also for toilet. 


(Trial Size) Williams’ Shaving Tablet for 2c. stamp 
“ o “ La Stick “ lc. “ 
The only firm in the world making a specialty 

of SHAVING Soaps 
THE J. B. WILLIAMS CO., Glastonbury, Ct. 


LONDON PARIS DRESDEN SYDNEY 
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ROTARY EN 


GINES.—ARTICLES ON 
his type of engine, giving many details and illustra- 
ons, are contained in SUPPLEMENT Nos. 1158, 
186, 1193 and 1309, Price 10 cents each. For 
le by Munn & Co. and all newsdealers 


A TRUSGOTT BOAT 


Simple, Safe, Reliable, Speedy. 





J 


;, | Truscott Boat Mfg. Co.,| 


| in length. 





Built either cabined or open in sizes from 16 to 100 feet 
For catalog giving full information write 


ST. JUSEPH, MICH, 


| Oe><dOE><300C> <d00C> <d0E> 
© Narrow (Gauge Railways 


: RAILS, SWITCHES, 
NTAB 

et WHEELS, AXLES 

¢ 





N 





of an English factory. 


TURN 


LOCOMOTIVES, Etc. 
CARS 


of every description, 








ARTHUR KOPPEL, 
66-68 Bread Street, 
New Vor 

Send for Catalogue 


sony gnnaaeedl 
{ATCH FACTORY.—DESCRIPTION 





| Peactscas X-Ray Work. 


By Frank T. 
Addyman, B.Se., F.LC., London: 
Scott, Greenwood & Co. 1901. 12mo, 
Pp. 207. Price $4. 

The author just remarks in his preface that 

he encountered two difficulties in trying to give 

a description of X-ray work which would be of 

use to medical men. The first was that some, 


not all, are well acquainted with the elements 
of electrical science, and the second is that 
the use of a Crookes tube cannot be learned 


by reading a book. The author has prodaced 
& most remarkable treatise on the subject, 
every branch and deta!l being considered, With 
the aid of this book meaical men should have 
no difficulty in using the X-rays with good re 
sults. The radiographs which Illustrate the 
text are numerous and of excellent quality. 


WIReELESs TELEGRAPHY, Popular Expo- 
sition. By W. de Tunzelmann, B.Sc. 
London: Office of Knowledge. 1901. 
16mo. Pp. 104. Price 60 cents. 

The author's object in presenting this little 
treatise is two-fold. In the first place he has 
attempted to set forth the history and practice 
of wireless telegraphy in a manner adapted to 
any reader who is interested in knowing some- 
thing of the historical developmént and prac 
tical working of electric telegraphy without 
the aid of connecting wires to guide the 
message between the communicating stations 
In the second place, he has attempted the far 
more difficult task of providing readers who 
know little or nothing of the electrical theory 
with the means of knowing something about 
the physical facts upon which the practice of 
etheric telegraphy is based. 
METAL-WORKING TOOLS AND 

By Percival Marshall. 
Dawbarn & Ward, Ltd. 
Pp. 73. Price 20 cents. 

A useful little handbook deseribing In detail 
the principal metal-working tools with especial 
reference to the use of amateurs. 

Key TO THE CLASSIFICATION OF THE PAtT- 
ENT SPECIFICATIONS OF GERMANY, AUS- 


THe Uses. 
London: 
1901, 12mo. 


TRIA, DENMARK AND NORWAY IN THE 
LipraRyY OF THE (BriTisn) Patent 
Orrice. Londen: The Patent Office. 
1901. 18mo. Pp. 74. Price 6d. 
his little volume will greatly assist those 
interested in making searches through the 


| specifications of these countries. 


| THe 


TeLerHone System or THe Brivisnr 
Post Orrice. By T. BE. Herbert. Lon- 
don and New York: The Macmillan 
Company, Whittaker & Co. 1901. 
16mo. Pp. 218. Price $1. 


Those who are interested in the British tele- 


phone system will find In this work a very 
thorough and important treatise on the sub 
ject, written by an English officer of the Postal! 


Telegraphs 
Sunsect List or Works ON CHEMISTRY 
AND CHEMICAL TECHNOLOGY IN THE 
-Liprary or THE (British) PaTEent 
Orrice. London: The Patent Office. 
1901. 16mo. Pp. 105. Price 6d. 
An admirable bibliography of chemicat litera 





SCIENTIFIC AMERICAN SUP- 


LEMENT 1113. Price W cents. 


Co. and ali pewsdealers 








BERKEPELD FILTE 


Send your business card 
for @ p. 1900 catalogue. 










FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From #-in. to 13-in. swing 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Catalogue 
Ww. F. £160. BARNES CO. 


BAR NES——= 
ELEVEN- INCH SCREW 
CUTTING LATHE 


oe 


‘or foot or power as 
wanted, Has power 
cross feed and com- 
ound rest, A strictly 
rade, . modern 
sk us for print- 
ed matter 


B. F. BARNES 
f COMPANY 
Genes, | i 


The Deadly Faucet! 


From it comes y germ-laden 
water carrying with it all the ele- 
ments of disease, but if you use 


The Berkefeld Filter 


the water will be thoroughly purified in 
passing through the cylinders of Infu- 
serial \ Barth which retains every atom 
of selid matter, Fasy to clean. Yields a 
gallon of pure water in 4 minutes, 

i ©O., 4 Cedar St., New Vork, 


— NICKEL 


Electro. Plating 
Apparatus and Matenal 





THE 
Hanson & VanWinkle 
©0., 
Newark. S.J. 
196 Liberty St., N. ¥. 
WM & WR. Canal St, 
Chicago, 











Patents, Trade Marks, 


COPYRIGHTS, etc., 
Address MUNN & co., Pent. 


OMoce of the SCIENTIFIC AMERICAN 
861 Broadway, New Veork, 
Branch Office: 625 F 8t., Washington, D ©, 


Hand-book Sent Free on Application. 














For sale by Munn &' 


ture which is sure to prove of the greatest 
| possible value, not only te those Interested in 
but in general chemical literature. It 
is, of course, nothing like as extensive as the 
work by H. C. Bolton, published by the Smith 
sonian Institution, but at the same time for a 
brief bibliography it is excellent. 


| Fruir HARVESTING, STORING, AND MARKET 
inc. Making a Practical Guide to 
the Picking, Sorting, Packing, and 
Marketing of Fruit. By F. A. Waugh. 


| patents, 


| New York: Orange Judd Company. 
1901. 16mo. Pp. 224. Price $1. 

The last twenty years has showp a remark 
able development in agricultural literature, the 
books which are offered for sale being emi 
nently practical. The present book Is no ez 
ception to this rule. It tells the fruit grower 


how not only to grow the fruit, but also how to 
sell it. The second of these probleme Is fully 
as difficult as the first, but with the ald of 
Mr. Wauelh’s treatise the task le greatly sim 
plified. The author has a national reputation 
as a borticulturist 


CURRENCY AND BANKING IN THE PROVINCE 


or Massacuusetrs Bay. By Andrew 

McFarland Davis. Two vols Part 
| I, Currency. Part Il, Banking 
Svo. Pp. 473, plates 332. Price $4 

The subject Is one which will interest all 

who are In any way Identified with economics 


or with the historical subject. 
The numerous plates give facsimiles of colonial 
currency, bills, and other instruments, 
reproduced from the originals It is a work 
which no historical library can afford to be 
without. The author has deived deep into the 
archives and statutes and has produced a book 
of sterling withal entertaining 


aspect of the 


notes 


value, and 


HaNpBOOK ON Perro.eum. For Inspectors 


under the Petroleum Acts. By Capt. 
J. H. Thomson and Boverton Red- 
wood London Charles Griffin & 


Philadelphia: J. B. 
1901. 8vo,. Pp. 


Company, Ltd. 
Lippincott Company. 
298. Price $3 
While laws relative to the 
tion and storage of 
from English laws, at the 
prove of great value to those engaged in the 
storage, transportation, distribution and itin- 
dustrial use of petroleum and its products and 
calclum carbide, with suggestions on the con- 
istruction and use of mineral oll lamps, 


our transporta 
petroleum are different 


same time it will 
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Scientific 


American 


Decemper 28, 1901. 





Valuable = Books ! 


7? 
REVISED and ENLARGED EDITION of 1901 


The Scientific American 


Cyclopedia 


15,000 Receipts. 734 Pages. 


Price, 35.00 in Cloth, $6.00 in Sheep. $6.50 | 
in Half Merecce. Post Free. 


Queries. * 





This work has been re 
vised and enlarge 


900 New Formulas. | 


The work is so arranged 


as to be of use not onty to 
the specialist, but to the 
general reader It should 
ave a place in every 
home and worksho; ‘ 

reular containing full 
Table of q eutents will 
be sent on application 

Those w ho alre ad have 
the yoelopedia may obtain 
th 


1901 APPENDIX. 
Price, bound in cloth, $1.00 
post paid 


The Progress of Invention 
In the Nineteenth Century 








By EDWARD W. BYRN, A.M 
Large ( tave 80 Pages 
WO [lust rations. Price®! 00 
by Mall, Postpaid. Ha 
Wi oroceo, Gilt Top 4, le 
THE most important book 
ever pubiished on invention 


and discovery. It is as read- 
able as a novel, being written 
in poveta: style 
i The book gives a most com- 
prehensive and coherent ac 


count of the progress which 
distinguishes this as the ‘goid 
en age of invention result- 


ing in industrial and commer 
Clal development which is 
without precedent A chrono 
logical c lendar of the leading 
f the most 
features of the 
the reader to 
e to important 
discoveries of 
any particular year The book 
is printed with large type, on 
fine paper, and is elaborately 
illiustrated by @) engravings 
and is attractively bound 


EXPERIMENTAL SCIENCE. 





inventions is one 

tm portant 

enabling 
! 


book 





interest and value 
Teachers 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. this splendid 
work gives. young and 
old semething worthy 
of thonght tt has in 
fluenced thousands of 
men in the choiwe of a 
career. It will give any 
young or old, in 
formation that will en 
able him to 
hend the great im 
provementa of the day 
it furnishes sugees- 
hours of In- 
reation 
a v 

ou 


pat id si. ‘bo; Halt M. 


compre 


thone for 





structive ree 


sah ‘ Siti nm 4 pages. &4 


by mall, post- 


sed and enlarged 
~ in cloth. Price. 


». 85.00. 


* Stage Hiusions and Scientific Diver- 


oJ 
M AGIC sions, including Trick Photography 


This work appeals to 
old and young alike. and 
it is one of the most at- 


tractive boliday books of 
the year The lusions 
are illustrated by the 
highest class of engrayv 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
preastidigitateurs them 
selves. Conjuring. large 
illusions, fire-eat- 
wor d-ewallowing, 
ventriloquism, mental 
magic, apctent magic 
automata, curious toys 

stage effects, photograp h- 
je tricks, and the projec- 


tion of moving photo- 
graphs are all well de 
sertbed and illustrated, 


making a handsome voi- 
ume. It is tastefully 
printed and bound Ac- 
knowledged by the pro- 
foonep to y the Lape- 


4 esa 


rd 
£9 ii lus. 





By A. A. HorKine. 8 pesca 


A Complete Electrical Library. 
By Prov, T. OCONOR SLOANB. 


An inexpensive library 
of the best hooks on 
Kleetricity. Put up in x: 
neat folding we 
shown in cut. or the he 
student, the ate the 
worksbop, the electrical 
engineer, schools and 
colleges. Comprising five 
books. as follows 
Arithmetic of Elect nicitt 

pages #1. 
Blectric roy Maki } 
pages, . . wing 
flow to Become a Suc- 

cessful Electr cian, 180 

pages, . $1.00 
Standard Blectricat De 

tionary, @7 pages, 
Fleet neity Simplified 168 
pages, . $1.00 


Five volumes, 1,300 ‘ 
0 and over 460 uatrations. 
A valuable and indispensable addition to every library. 


hur Great Special Offer,.—We will send prepaid 
the above five volumes, handsomely bound tn blue cloth 
with stiver lettering, and inciosed In a neat folding bo 
shown in the tliastration, at the Seectal cod 
for the comp he regular 
priee of the five volumes is 7.0. 


E27 Pull deseriptere coreulars of above books will be matied 
free upon application, 


MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 


Of Receipts, 
Notes and 3 | Names and Address must 
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| platinum which would be heated 1 deg. C in 
the same time 4. Tell composition of some 
| good asbestos cement A. Asbestos cement! 


“Wotes | we 
and Queries. 


TIN'’s 





wall 





TO CORRESPONDENTS. 


accompany all letters or 





Real Estate Wanted 


and for sale. If you want to sell or buy (no matter 
where located) send description and cash price and get 
(PREE) my successful plan. W. M. OSTRAN- 

& North American Bidg., Philadelphia, Pa. 











ne attention will be paid thereto This is for 
vir information and net for publieation 

References to former articles or answers should give 
date of paper and page or number of question 

Inquiries not answered in reasonable time should be 
repeated, correspondents will bear in mind that 
some answers require not a littl research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

| Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with | 
wiireases of houses manufacturing or carrying | 
the same 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
withont renmuneration 

Scientific American Supplements referred to may bx 


had at the office Price 10 cents each 

Books referred to promptly supplied on receipt of 
ries 

Minerals sent for examination should be distinctly 
marked la be lee 


(8480) F.S.N. asks: 1. Please inform 
me how many dry cells or batteries it requires 
to develop full britliancy In a 16-candle power | 
incandescent lamp’ Is it best to run the bat 
| terles In series or in pairs with a central con 
nection A. It is not possible to light incan 
descent lamps from dry cells. They are not 
adapted for use continuously, but must rest 
after being in use for a very brief period ro 
light a lamp with a battery take as many cells 
as the voltage of one cell is contained in the 
voltage of the lamp. Dry cells have about 1.4 
volts If the lamp was rated for 54 volts, for 
example, 50 cells would be required to bring 
it to full brilllancy They must be arranged 
in series 2. Can you give me the directions 
for making a dynamo capable of lighting four 
incandescent lamps of 12 candle power each, 


run dynamo from dry batteries, and 


f batteries 


power to 


number ¢ required to run dynamo 





A. SUPPLEMENT No. 600, price ten cents, gives 
the plans for building a dynamo which will} 
light eight 16 candle lamps of 50 volts each 
You cannot run a dynamo with a battery. You 
can run a motor with a battery, and use the 
| motor to run a dynamo, but it would be at 
a great waste of power 

(8481) G. L. asks 1. Have built a 
motor described in Scirentriric AMERICAN of 
December 8S and 15 last Can the same be 
run as a dynamo If not, why If se, how? 
A. The little motor can be run as a dynamo 
if you excite the fleld magnets by a battery 
We doubt if it can excite its own fields, though 
you can try it after you have run it with a 
battery 2. Also say whether enameled ware 
can be re-enameled after it chips off and com- | 

| 
mences to leak, and give receipt for same, | 
with method of applying A. We know of no} 
way of repairing enameled goods 
| 

(8482) J. D. asks 1. Please tell me} 
the composition of the heater on Nernst lamp 
that is, what is this cement made of and what 
proportion A. The Nernst lamp is described 
in the Screnriric AMERICAN for September 2 
1901, price ten cents, as it was exhibited at 
the Pan-American Exhibition rhe proportions 
of the materials used in the filament are prob 
ably known only to the patentees 2. What 
size platinum wire, length of wire 12 inches, 
must I use with a voltage of 110 to bring the 
wire up to a temperature of 1,000 deg. C.? 
A. Any size of wire can be heated to 1,000 
deg. C. if you have current enough The 
voltage of the current is not important except 
that it be sufficient to force the current through 
the wire A low voltage would be better, 
since 12 inches of wire will have very little 
resistance, and you will require a rheostat 
thus wasting current %. Give rule for find 
ing current necessary to raise any size plat 
inum wire to any temperature with any volt 
age A. The heating power of a current is 
given by the formula [ 0.24 C°Rt calories 
Cc is amperes, & is ohms, and ¢ is time in 
seconds This will give the amount of water 
heated 1 deg. C Divide this by the specific 
heat of platinum to obtain the weight of 


varies in composition according to the purpose 
to which It is to be applied. For boiler and 
pipe covering it is mixed with plaster of Paris 
with a very thin glue. For fire-resisting pur 
poses it may be mixed with a small portion of 
fire clay. 

(8483) H. B. asks: 1. Will the motor 
described in Surriement for August 2, 1890, 
run on a 100-volt alternating circuit? A. No. 
It is a direct-current motor. 2. If not, what 
changes could be made so as to make it’? A. 
We should not change it. We should take a 
different design. See “Electrical Designs,” 
price $2 by mall, where there are several 
sizes of machines with plans and descriptions. 
8. What horse power is the motor, and could 
this be doubled if everything else In the motor 
was also made twice as large? A. Perhaps a 
fifteenth to a tenth. The design is not adapted 
to a large machine. 

(8484) C. L. G. asks: 1. Is it practical 
to use batteries for motors of small power, 
such as sewing machines, smal! lathes, ete.? 
A. Yes. 2. Could the Hopkins motor, described 
in SurrpLemMent No. 641, be wound for power 

(Contenued on paye 450) 
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Bete than Red Lead 


For making joints in gas pipes, steam pipes, water 
pipes. compressed air pipes, and putting around 
gaskets and flanges, caps, headers, bolts and nuts, 
nothing excels 
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PIPE-JOINT COMPOUND. 


Joints can be easily taken apart after years of use 
pipes are rusted. Manufacturers, 
contractors and gas com- 
Booklet free 


co. 


even when the 
machinists, engineers, 
panies freely use and endorse it 


JOSEPH DIXON CRUCIBLE 


Jersey City, N. J. 
ee ee ee ee ee Ne ee ee 


BICYCLE TIRE REPAIRING.— THE 
Mending of Single Tube Tires.— A practical article iliuas- 
trating the method of inserting patches and plugs with 
pliers and pluggers, togetber with rubber band plugging 
and the use of puncture bands. 9§ illustrations. Con- 
tained in SUPPLEMENT 1102. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. | 












Perfectly ho- 
mogeneous, DOIG Te Ae Tl 
extremely seek : 
dense and 
tough. Posi 
tively resists 
Elect rol ysis and other forms of disintegration. 
ni for “ Blectrolysis of Condenser Tubes.’ 
Tobin Bronze at mannfacturers’ prices. 


BENEDICT & BURNHAM MFC. CO. 
WATERBURY, CONN. 
NEW YORK, 253 B'WAY BOSTON, 172 HIGH ST. 
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CHICAGO 


SPECIAL 
: LIGHT RUNABOUT 


for Gasoline or Electric M 


Also six other styles Running ars 
kinds Automobile Fittings. 
64 pag talogrue 
B. V. COVERT A CO., 
Leckport, N. Y. 


ARTESIAN 


Wells, Oi! and Gas Wells drilled | 
by contract toany depth from 
to 3000 feet. We also manufac- 
hy and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address - 
ag tlt fey AND SUPPLY CO, 
. New Yors, U. 8. A. 


“SUPPLIES 

















LIST #175.00. 


PIERCE WELL E 
136 LIBERTY STR 


ST. “LOUIS 


Sampling .”.and.”. Testing”. Works, 


1225 & 1227 Spruce St., ST. LOUIS, MO. 


The largest and most com- 
plete Ore Testing Works in 
existence for making all 
kinds of practical working 
tests of ores to determine 
the most suitable method of 
treatment, 

Plant for Coal Washing, 
Coking and Steaming Tests 
of Fuels. 

Assays, Analyses and Che- 
mical Investigations. 

Mines and Metallurgical Processes Examined 
and reported upon. 


SIX WINDINCS 


will keep a Prentiss Clock Fanning a 
ear. It is the strongest on the market 
eeps perfect time and 

shows the correct date. 
Also FPrying-pan, Program and Eletric 


aly Sams hronized Clocks. 

nd for Catalogue No. 1061. 

The Prentiss Clock improvement Co.. || 
Dept. 106, 49 Dey St., N. Y. City. | 
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Che Eeiewiar Exchange 


146 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 


817 wees St.. 
NSAS CITY, MO. 
209 North ‘oth St. 
, Louis, mo. 


TTSBURGH, PA, 
= 3 5 North Calvert St., 

5 BALTIMORE, MD 
636 coitecnte St., 

FRANCISCO, CAL 

wee ~-} save you from 

to 3st on Type wittérs of all makes. Send for Catalogue, 
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RUBBER STAMP MAKING. — 
article describes a simple me making rubber 
Stamps with inexpensive app s. A thorvughiy 
practical article written by an amateur who has had ex- 
verience in rubber stamp making One tlustration 
Contained in SUPPLEMENT 1110, Price 10 cents. For 
sale by Munn & © Co, . and all all newsdealers 
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COPYRIGHTS, etc., 
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CYPHERS INCUBATOR, 


World's Standard Hatcher, 
Used on 26 Gov. Experiment Stations 
in U.S., Canada, Austraiia and New 
Zealand ; also by America’s leading 
gt ymen and thousands of others. 

jold medal and highest — at 
Pan-American, Oct. 1901 2-page 
ee ular free. Complete ateiene, 

pages, 8x11 in., mailed for 4 
Ask nearest officefor b book No. 134. om 

CYPERERS INCUBAT@OR COMPANY, 
Buffalo, N. ¥., Chicago, Ul., Boston, Mass., New York, N, Y. 


HIS INCUBATOR waxy 


wasnemed sure Hatch by a vote of thus 

who were using it. Their years ot service b 
thousands of puultry rasers justifies the name. Au) 
one can rue it, because it runs itself. Any one can 
own it, because the price is right. Incubator and re- 
sults goaranteed for ten years. Catalog, full of photo 
pate le oo Bea information, sent free. Address nearest office. 


ncubator Co.,Clay Center, Neb. , or Columbus, 0. 


GS NOEMAKER’ § POULTRY 


and p ES for 1902. 160 pages, over 
108 illustrations of Fowls, Incubators, Brooders 
How to raise chickens 
diseases and remedies. Dia 
grame with full description of Poultry houses 
All about Ineubators, Brooders and thoro: gh- 
red Fowls. with lowest prices. Price only |5« 


€. 6. SHOEMAKER, Mex 253, Freeport, Ml 
+INE DETAILS. _ re VALU TA. 


Supplied 
Moisture 








% 













| ble and fully illustrated Tr le on this subject is cor 


tained in SUPPLEMENT No. 1:20. Price 10 cents. Fo, 
sale by Munn & Co. and all newsdealers. 
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at FORMING WIRE 
—_ from coil into shapes similar 
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to cuts. We can furnish ma- 
chines or goods, as desired. 
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NOW READY. 


Compressed Air 


ITS PRODUCTION, USES AND APPLICATIONS. 


By GARDNER D. 


UTHOR OF 
820 PAGES. 


PRICE, bound in Cloth, $5.00. 


LARGE 8VvO. 


HISCOX, M. E. 
“MECHANICAL MOVEMENTS.” 


547 ILLUSTRATIONS. 
Half Morocco, $6.50. 





A complete treatise on the subject of Compressed Air, comprising its physical and operative 


properties from a vacuum to its liquid form. 


air blasts for cleaning and painting. 
aeration and purification of water supply ; 
tion. 
economical vehicle for work--with air tables of com 


Its thermodynamics, compression, transmission, expan- 
sion, and its uses for power purposes in mining and engineering work ; 
The Sand Blast, air lifts, pumping of water, acids and oils, 
railway propulsion, pneumatic tube transmission, refrigera 
The Air Brake, and numerous appliances in which compressed air is a most convenient and 


pneumatic motors, shop tools, 


ression, expansion and physical properties. 


most comprehensive work on the subject of Compressed Air. 


A epecial Ulustrated circular of this book 
will be sent to any address on application. 





MUNN & CO., 


Publishers of the Scientific American, 


361 Piicadwau, New York. 
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Our students succeed because they use 
I. C. 8. textbooks. 





A course in Steam Engineering enabili 

dents to pass examinations and secure better 
positions. Includes operation of dynamos 
and motor 

We teac ty b y mail, Mechanical, Steam, Electri- 

eal, Civil and Mining Engineering; shop and 
Foundry Practice ; Mechanical Drawing ; Are hi- 
tecture; Plumbing; Sheet Metal W ork ; 

ietry; Ornamental Design; Lettering 

kee ping Stenography ; Teaching ; 
Branches; Locomotive Running; Electrothera- 





eu tics. 
W hen writing state subject in which interested. 





&chools, 


a Correspondence 
Box Scranton, Pa. 


942, 








ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book 
**CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 

We t ' ' , Lig 


Ele "Railw \ cal F 





Thos. A jison a thers 
FLPOCTRICAL ENGINEER INSTITUTE, 
»-242 W. 28d St. New Vork 


Study in spare time. 
We teach you 
what you need to 
know to earn more 


in your own business or another Engine erin 
| Art, Archi ture, ix etal- 
usiness, Stenography, Journalism, 
WeSZi.costan ete. 
Write for free catalogue 6, 


[®™ Special Discounts Now, 
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I ling 1 





with full particulars. 
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156 Fifth Ave., N. % 
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THE MOST MODERN AUTO. 
ELMORE AUTOMOBILES. 


Durable, 


















Practical, 
Effiticient. Easy to 
control at apy 
speed. Double cyl 
inder motor, 
smooth gliding mo 
. 2models, $400- 
Get further 














These have made 
The20"Century 
Perfection 

Suspender 


famous. 

No harness on the back 
small Buckle, first point. 

Watch next ad for oth 
50c at dealers or by mail. 

SENT FREE: Booklet, ‘History 

of a Suspender.” Write today. 
BASTMAN & SPECHT MFG. CO, 

2008 So. Clinton St., (hieago. II). 


Just 


ICE YACHT BUILDING.—COMPLETE 
details for the construction of lee Yachts, with many 
illustrations, are contained in SUPPLEMENT Nos @24, 
1 1197 and 1253. Each number gives plans of 
a different boat. Price 10 cents each. For sale by Munn 
& Co. and by all newsdealers. 


THE “LITTLE WONDER” 


Gasoline Lamp Burning Hydro Carbon Gas 
by the Pressure Under-Generator Type. Per- 
fect in mechanical construction. Absolutely 
Reliable and Safe } 
SELF-C LEANING, NON-CLOGGING, | 
Used With or Without Glassware. 

Powerful and Brilliant. ¢ apacity 500 candle 
sower, 10 hours, one filling. Costs 1-3 cent per 
20ur to operate Gives the most light tor the 
least money ADAPTED TO ANY INTERIOR 
LIGHTING. Catalog sent free describing this 
and our wonderful Store Fixture and Street 
Lamps. Jobbers and agents, not a few, find 
our lamps Al, and good easy sellers, owing to reasona- 
ble prices and liberal terms Investigate before buying 
other makes. We have been in business &) years and 
know bow to make a good lamp for little money. 


The Turner Brass Works, 102 E. Kinzie St., Chicago, III. 


HOLDEN 
REAL ESTATE TRUST BLDG PHILA, PA 





ICE MACHINES) 


A MAGAZINE FOR THE HOME MAKER 


NOW READY. 


Che... 
Scientific American 
Building Monthly 


VOL. 31. 


Beautifully illustrated with many views and plans of 
country houses, seasive cottages, bungalows and other 
buildings, inciuding some the more important 
examples of large city dwellings The leading archi- 
tects of the country are now contributing to this maga 
zine a series of “Talks” on important and popular 
architectural subjects. The contributors to this new 
and original feature in architectural journalism in the 
current volume are Messrs. Bruce Price A. Boring, 
Wilson Eyre, Jr. and H. J. Hardenburgh. 


SPECIAL DEPARTMENTS 
Monthly Comment on Timely Topics. 
Reviews of the Newest Books. 
Correspondence. Notes and Queries. 
Household Notes. 

Legal Notes. 


New Building Patents (Classified) 


Price, bound in stiff sy $2.00. 
) ILustrations, 120 Pa 


MUNN & co. . 
Publishers, 361 Broadway, New York. 





| four-cycle type 


| 4 If a dynamo gives six volts running it | 





electric furnace A. Yes. 3. How many volts 
does it take to run an electric stove? A. An 
electric stove may be run upon any voltage, 
though it becomes difficult to insulate for high | 
| voltages: 110 volts are very commonly used 





| 
cireult and be used in series with incandescent | 





lamps’ A. Yes. 3. Please cite me to Informa. | 
tion of easily constructed electric motor of | 
smal] power for power circuit, A, Se | 
Designs,’ price $2 by mall. 4. Can you cite me 
to Information of easily constructed battery 
motor better than Hopkins motor mentioned 
above? A. No. 

(8485) S. C. asks if it is proper to say 
that “the volt and ampere have no connection 
whatever”? A. We should hardly put it in 
that way The volt is the unit of electrical 
pressure, or electromotive force. The ampere 
is the unit of intensity of current The am 
pere is the ratio of the volts to the ohms. They 


have that connection with each other. | 
(8486) F. J. D. asks if it is necessary | 
to have a permit to run a small steam launch, | 
| 

| 

| 


say 20 feet in length also, if government in 
| spection of same is required. A. No license or 
inspection is required for running a steam 


launch on waters not navigable by other vessels | 


in reguiar commercial! travel 


(8487) J. R. K. asks: 1. Can you tell | 
me what causes the so-called back fire in a 
two-cycle gas engine Also can you suggest 
a remedy? A. Back firing in gas engines is 
caused mostly by a misfire charge exhausted 
into the muffler or exhaust pipe, which fires | 
at the next exhaust The next charge after a 
misfire is always a stronger charge, by a tess | 
admixture of burned gas, and also through | 


this condition makes an unusually strong im 
pulse or kick of the engine Perfection in the 
action of the igniter the only remedy. 2. 
Why is it that engine not 
run at so high a speed as a four-cycie one, or 
there make them they will? 
The type far time to 
in compress charge than the 
revolution, which causes de- 
and high speeds. 
two-cycle en- 
for all! 
stronger 

cyl 

the 


is 


a two-cycle does 


a way to sO 
two-cycle 


and 


A. 
draw 


has less 
a 
per 
fective misfire 
The automobile 
gines have sufficient 
practical purposes. 3. Which is the 
a two or of the 
inder and stroke dimension’ Some 
two-cyele but I have 
which would develop anywhere 


charging at 


later designed 
seem 


to speed 


a four-cycle engine same 


claim 
is, never seen a two-cycle 
the 


that is claimed for some of the small four-cycle 


near power 


bicycle and automobile engines of equal size; 
and as | notice that the two-cycle is not used 
very much for automobiles, | wonder if they 
really do develop more power, for the weight | 


would be less. A. The difference in power for 


equal-sized cylinders in favor of the four-cycle 
type is probably due to the greater compres- 
sion and its greater explosive power 4. I 
tested an engine for the power, and would like | 
to know if this would be all right to get it | 
approximately, or near enough for ordinary 
business. Of course, to get it correct it would 
have to be considerable of a job. Here is what 


I did I used a 
on the engine shaft, 


to the 


pulley 18 inches in diameter 
and put a brake on it with 

which 38 1-6 inches | 
point of on 
circumference of 
500 revolu- 


scale 
shaft 


would 


an arm was 
from center of 
the which 
about 20 feet, and the 


to bearing 


scale be a 


engine made 


tions per miaute, and the pull was 6 pounds 
on the scales. 500 revs 20 feet circum 
ference of pull 6 pounds pull on scales 

33,000 1.82 horse power about Can 


you suggest a better way or a more simple one 





to get at it fairly correct? A. Your method of 
testing the actual power of the gas engine was 
correct See SurrPLEMENT, No, 992, on the 


various methods of testing the actuai power of 
10 cents mailed. 
(8488) A. G. S. asks: 1. 


SurpLeMENT telling how to make a simple con 


engines, 


Have you a) 


struction yet effective 110-volt dynamo, with 
illustrations of the work and telling how to 
wind the magnets and the armature’? Please | 
tell the number of the SurPLEMENT How big} 
would the dynamo have to be if it was series | 
wound, according to the dimensions given in} 
the SuprLement? A. SuppLeMENTS 865 and 


1210, give plans of dyna 
mos with descriptions. The dimensions of each 
fully given in each paper 2. Can you run 
incandescent circuit 


price ten cents each, 
are 


lamps on the same as an 


steady, how many amperes and ohms will it 
A. No one can tell. The 
measured with an ammeter, 


found by dividing the volts by 


amperes must 
and the ohms 
the 


have 
be 
can then be 


amperes. 5. Please name and explain the differ- 
ent ways in which dynamos are wound? A. 
Dynamos are series, shunt and compound 


wound, and if they are to furnish alternating 
current, they must be separately excited. These 
terms are explained in all textbooks of elec 
tricity We can send you Thompson's “Hle 
mentary Lessons” for $1.40 by mail. 6. How 
many volts does it take to run a 1 horse power 
motor? A. Motors may be built for any volt 
age If run upon an incandescent lighting cir 
cult they are either 110 or 220 yolts If upon 


are wound for 52 
found for each 


voltage 7 Could | 


they 
amperes are 


alternating current 
104 volts. The 
motor by dividing 746 by the 
you run an automobile at a good rate of speed 
with a 1 horse power motor? A. No. 8. How 
many volts does it take to make a watt? A. 
A watt is the power given by a current of one 
ampere flowing with a of volt. 
See Thompson's book above referred to 


an 
or 


pressure one 
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use Smith Premier Typewriters 


Because they possess those sterling features 
that make them the mest economical to own. 
Good work all the time. 
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Laboratory Balence. 
Direct Reading. 
Apte!-Murdoch Company, 
82 Lake Street, Chicago, Ul. 


“TO WEAR AND LAST 
"TIS NOT SURPASSED "’ 


The construction of Fisk Fabric 
Tires is such that the different 
layers in its compcsition assure 
both elasticity and strength. It 
is extremely difficult to pune- 
ture and gives the greatest sat- 
isfaction to riders of bicycles 

and drivers of automobiles. 
lliustrated catalogue mailed 
free on application to the 
FI RUBBER CO, 
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) Write for Cat. 
Grant Ferris Co. 
Troy, N. ¥. 


e 1 ' 
absolutely correct in the shortest possibiey 
time at a total cost of four dollars snAne-, 
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WANTED. 


Experienced expert mechanic. to educate machinists 
in best ase of improved tools in large machine shop, 
employing severa) hundred men. Man wanted mia 
bave experience in adjusting feed and speed and be a 
practical up-to-date expert in directing others to get 
greatest output from tools employed on heavy engine 
compressor and pump and general machine work. Must 
have good reference. Address EX PERT MBCHANIC, 

and Technical Books, 


P. O, Box 825, Chicago, I). 
Pros ptus for 102, for “ Architects’ ana 


r E : Builders’ M ne,” monthly #2 4 yea 
Pub., 


wM. Ls COMSTOCK, 3 Warren St., New York. 


$3. 00 : Fansel d Coaster Brake. | 
achine or Press w 


Soaee 
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ELECTRICITY ROP? 


How to Make Dynamo; How to Make a Storage Ha 
tery; How 0 Make i Voltmeter. Ten cents each. Hand 
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Box T00, Lyon, Mana. 
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PATENT GIVES 


you an exclusive right to your 
invention for a term of seventeen years. 


You can 


sell, lease, mortgage it, assign portions of it, and 


grant licenses to manufacture under 


it. Our Patent 


system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 


The 


surate with the almost nominal cost of obtaining it. 


value of a successful Patent is in no degree commen- 


In 


order to obtain a Patent it is necessary to employ a Patent 


Attorney to prepare the specifications and draw the claims. 


This is a special branch of the legal profession which can 


only be conducted successfully by experts. 


sixty years we have acted 


clients in all parts of the world. 

ables us to prepare and prosecute 
Marks at a minimum of expense. 
quality and the rates are the same to rich and poor. 
unbiased opinion freely given. 


For nearly 


as solicitors for thousands of 


Our vast experience en- 
-atent cases and ‘Trade 

Our work is of one 
Our 
We are happy to consult 


with you in person or by letter as to the probable patent- 


ability of your invention. 


‘Hand Book on Patents, Trade Marks, Ete., Sent Free on Application. 
MUNN & CO., Solicitors of Patents, 


Branch Office, 
625 F Street, Washington, D. C. 


Main Office, 
361 BROADWAY, NEW YORK. 
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W qa | th a m \ X ) a t Cc h es Every Student needs 
< c c . BRICCS’ TEMPLE-CLAS® EYE-CLASSES 
because you look straight through their center all the time 
When you read through the ordinary eye glass, you are reading across the 
otee of the plane or diagonally through 
BRIGGS’ TEMPLE LAsP EY E-GLASSES revolve on a rigid, yet ver 


‘ ; 
. fine frame, & are te only glasses adjustable to both exact pupil dis 
True as the needle to the pole, on fk oe ae 
i Moreover, they do not pinch the nose or even touch any sensitive spot at 
” ff all, being supported by a flexible fly foot ac ‘the temp es, While the weight is 
. j entirely on the cheek. You cannot feel you are wearin: glasses, yet it is al- 
or as the d ial to the sun. most impossible to shake them off. The only perfect eye-glass made, vet pn 
ing even leas than the old kind. Only the tinest lenses are used if you want 
iS" eye-glass comfort, ar nd glasses ths it really help the sight, write for book 
et, “ Eye-Glass Revolution,” which con:ains dozen other reasons why you 
need them, and endorsements from physte ans, ministers and well-known 
people. We can at you perfectly, whateve ar th e prescription you need, 


“* The Perfected American Watch,’’ an illustrated book WRITE FOR OUI” ON APPROVA” OPFEK 
Tay : BRIGGS OPT te AL & 0, Sele Manute ture re, 845 Cox Bidg., Rochester. 
of interesting information about watches, will be sent sia 


free upon request. 








American Waltham Watch Company, 
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ane rDis., 3) per galion. Columbian Spirit cannot > " =— H 

| be taken imbernally, bat for manufacturing purposes ts cigar tax our brands would cost double the 
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t 
the equal of alcobol. it is a water white spirit testing “Sas 4 5 fl H 
® per cent. of pleasant odor and free from impurities mm money. Send for booklet and particulars, 
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Hartford Typewriters made with either single 
or double ke yboard Price $6.00. Catalogue 


TYPEWRITERS [**"= 
Absolutely New MANHATTAN at mach less thar HARTFORD TYPEWRITER co., ¢ Exponent of Hig in 

Panstacurere prices. Second-hand, all makes. Senc | 29 Capitel Ave.. Hartford, Coan. U. & A. ACETYLENE BURNERS “ample 2.1 stampe 
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Works of Excellence. 


Vou should learn all about the 
1962 Winton construction. 
The 
—< IMPROVED 


$1,200 


MODEL 
aH. PL) 
and the new 
» TOURING 
CAR 
MHP 
are positive lead 
ere in their re 
spective classes. Catalog, which fully describes our 
complete product, has just been pub ished. it is yours 
for tne asking 
THE WINTON NOTOR © ot tad OoO., 
#) Bekion Street, Cleve 
KAstERN Dever, Mos Kast 


V eas 


for Publie Exhibitions, Chureh Ente Soe nts, 
for Ulustrating sermons. Many sizes, all prices. © hance 
for men with little capital to make meney. 20 page 
catalogue free. 


MeALLISTER. ‘Me. Optician, 49 Nassau Street, N. Y. 


15 Herse Power (uctual). 


(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO IOLA CEMENT CO.) 


““Miost SATISFACTORY AND ECONOMICAL.” 


10LA PORTLAND CEMENT COMPANY. 
ee Derroit, Micn., Oct, 16, 1900. 
BRADLEY PULVERIZER CO., Boston, Mass 
Gentlemen Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin 
Mills in our plant. The writer has had a large experience with most kinds of as & a hinery, nd repar hat for d- 
ing Portland cement clinker the Griffin Mill is the most satisfactory and economical grindir i the n 
Each of the above mills has at times run over ten barrels. per hour, and on long runs ha Agec and a half barrels each 
per hour Yours truly IOLA PORTLAND CEMI NT 
(Sed.) Per J . T. Houme Vanaging Director, 


All Varieties at lo )weat. prices. Rest Kailroad rket 


Track and Ws or Stock Scales made 
Also 10 use ful ‘anti tea, ine wading Sater, 
sors Machines, Bicycter, Touls, ete. Save 


Money. Liste F CHICAGO SALE Co. Chicago, I 
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We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 
catalogue of this remarkable mill. It will surely interest you and may save you money. 


THE BRADLEY PULVERIZER CO., BOSTON. 


FOR TO S, SAWS ETC 
ONS Le 91 JOHN ST. NEW YORK 
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*ressure Gauges, Vacuum Gauges. Volt- 
Stationaries, Portabies, Sawing Outfits, neters, Amperemeters, Wattmeters, and 


Hoisters, Engines and Pumps - Will ship C. O. D. to any station iff the United States for i hermometers, make continuous records 


FU &t.—tiasoline, Gas, Distillate : c. . Si) ‘ Day and Night. Will p for themselves, 
Send for [Muatrated say ~» mg = — =, “ 9 ——Y t ve vt netrument fully” uarante ed and 
monials, and State Your Power Needs | € = sent on 90 days’ trial tees end for Circus 
: i) ar nd Specimen Chart 
CHARTER Gas ENGINE CO.. Box 148, STERLING, LL. | y Has 6 8-in. lids, oven I7x12x21, 16 gallon reservoir, large warming closet, iupls x , : 
— — . y grate, burns wood or coal weighs 400 Ibs., lined thre vughout with asbestos bg ristol ( ompany, Valea age 
BEST AND MOST 33c i. GUARANTEED TO BE AS REPRESENTED. Write for free descriptive SILVER MEDAL PARIS EXPOSITION. 


BOONOMICAL cireulars and testimonials from parties in your section who are using one 


rae, oN, Two: WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 


tity Always packed in Lib AGENTS WANTED TO SELL FOR CASH OR ON CREDIT. ESI )) FNT 
saa For $200 C.0.D. Direct From Manufacturer 
yo errhp vs SUSPENDER 


PR ee FORMULAS OR $350 Selected From Dealer TARE The only sus. 


2 and 1338 Price 1) cents each, For sale 
shew pender that gives 


Nos 
by hon. ? Co, and a wadealers 


nev naa wares) THE WHITE PIANO ieee = 


Our New Enamel Booklet 1 a shoulders or 
showing the daintiest hne of INCLUDING A PIANO STOOL AND WRAPPER Pe on the, but- 
ename! watches in all colors is ’ | a? tons, Every 
an <nl-Aae niak’ bs lake on Freight Prepaid to any part of the U S. and Canada Pe teed. © "Prim. 
appiicr tion, 5 WITH PRIVILEGE OF EX®MINATION ? y my 

- » . ny rust, or 


THE NEW ENGLAND WATCH CO, DO YOU WISH TO. SAVE $150.00 ? | V, the’ buckles of 
we pues Lane, 19 Sisto Steeat, eeneee pats ST Then accept our offer at once, as this proposition is nt, ras te 


Spreckels Building, San Francisco. only open tor a limited period. % f gpl Large | hag 


The White Piano possesses a valuable Patent Stringing Device 3 boys. You can get 
pout which protects the instrument frum effects of expansion and con- them at most dealers 
f traction preduced by chmate changes, and thereby insures an for 50 cts., or we will 

RIVE | | LATHE . pe of tone, lessens the frequency of tuning and jengthens life \ send them by mail 
seo. "bis lnetraeent is made of the vw best material by . =— oat paid, to any ad- 

From $100 to $1700 Each sk and experienced artisans, case is of wel seasoned wood with p ; eo ne in the U. 8 
. . 203 hand carvings bighly varnished and ponmes. Tone is full, rourd, ffl . State what kind you 


“ ee : powerful. sweet and melodious, and respect an instru p i tee TS : 
et GOLD MEDAL : : ee ment as is called for by the highest trained fet. These state- garg a prefer—light or dark; 


ments are d in >| ase er ( wide or narrow. 
AT THE PAN-AMERICAN EXPOSITION, - ay pm \ C. A, EDGARTON 


Rocvun nicki. THE D. M. WHITE PIANO CO. ("ggg So 
BRIGHTON, BOSTON, MASS, BROCKTON, MASS,, U. S. A. 
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